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FOREWORD 


This report is one of a series of studies carried out under the 
Skilled Manpower Training Research Program initiated by the Federal 
Department of Labour in 1956, in co-operation with other interested federal 
and provincial departments and managements and union organizations. The 
research program is under the general direction of the Interdepartmental 
Skilled Manpower Training Research Committee, and its aims and objectives 
are set out in detail in Report No. 1 of this series entitled "Progress 
Report", issued in June 1957. 


One important phase of the Skilled Manpower Training Research 
Program has been the study of technological changes in selected industries 
and their effects on manpower and training requirements. In this work the 
Committee has been greatly assisted by the tripartite Advisory Committee 
on Technological Change, which was set up in 1957. Another main research 
theme has been the study of technical and vocational training programs. 
Additional studies that have been carried out under this program include 
a report on the ways in which a selected group acquired their skills, and 
other reports on the introduction of electronic data processing in offices. 
A list of the reports available in this series will be found on the inside 
Orerhne from cover . 


This publication, which deals with Canadian National Railways' 
operations in the Atlantic region, is the first of several reports to be 
issued on the subject of the manpower effects of technological change in 
the railway industry in Canada. A second report, to be published at a 
later date, consists of an intensive study of technological change in a 
large railway shop. The industrial relations aspect of technological 
change is also being studied, with particular emphasis on the process of 
worker adjustment, and this will be the subject of a third report on the 
railway industry. 


The planning of the project, field work, analysis and report 
writing were carried out by Mr. P.R. Schweitzer, formerly employed with 
the Economics and Research Branch, under the supervision of Mr. P. Cohen 
and the direction of Mr. J.P. Francis. Several people assisted in various 
phases of the project, notably: Mr. W.E. Walker of the CNR, in the 
planning, field work and preliminary analysis; Mr. P. Hellen in project 
planning and Mr. Tom Torrance in the analysis of the data. Subsequent 
co-ordination of the final draft was carried out by Mr. A.H. Portigal, in 
consultation with the author. 


The generous co-operation of the CNR and various unions was 
very much in evidence throughout the project and, while the list of 
individuals who assisted and provided valuable information would be impos- 
sible to enumerate here, special thanks are expressed, collectively, to 
officials in the CNR regional office in Moncton, and, individually, to 
Messrs. G. Lach, A.J. Bates, W. Peacock, and E.L. Murray at the CNR ; 
headquarters in Montreal. Editorial assistance in the preparation of this 
publication was provided by Mr. R.Ae Knowles. Charts and general design 


layout were supervised by Mr. H. Dodds. 
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Introduction 


This study which was conducted in 1961 is concerned with the 
manpower effects of technological change in the Maritime area of the 
Canadian National Railways. In this context and for the purposes of this 
report, the Maritime area consists of the three Atlantic provinces of 
Nova Scotia, New Brunswick, Prince Edward Island, and a small number of 
subdivisions in Eastern Quebec .1/ Newfoundland has been excluded from 
the study for the following reasons: the utilization of narrow-gauge 
railroads in the province, as distinct from the standard gauge railroads 
in use elsewhere; a large number of personnel connected with floating 
equipments; and the difficulties which would have been encountered in com- 


paring operations in Newfoundland with those in the rest of the Atlantic 
provinces. 


bit el is confined, wherever possible, to railroad oper- 
ations proper2 which, in our definition, include express and road trans- 
port, but exclude hotel and communications activities of railroad 
concerns. 


The attempts to trace the effects of technological changes in 
the railroad industry present an additional problem. Technological 
changes may result in shifts in the make-or-buy policy within the rail- 
road industry. Thus an analysis of the railroad industry may prove to be 
inadequate if it fails to include secondary impacts on the railroad 
supply industries. Again, if we include the road transport operations 
of the railways in our analysis, trucking in both its competitive and 
complementary roles should be minutely analyzed. 


It has not proven feasible to undertake a detailed study of 
these secondary effects. Brief discussion of them, where appropriate, 
will be carried out in general terms. It is by no means certain that 
these complex interactions could be traced and evaluated in a satisfac- 
tory manner, even if the necessary time and resources were available. 


These and other decisions which restrict the scope of this 
study must certainly appear somewhat arbitrary. For instance, there is 
the possibility of distortion due to the exclusion of the operation of 
other railroads in the Maritime area. It was felt, however, that this 
omission would not seriously invalidate the findings, because the 
Canadian National provides most of the railroad transportation services 
in the area. 


There is a serious question as to the degree to which our 
limited study is representative of the entire railroad industry in 
Canada. It is difficult to make a judgment on this matter. Although 
there are many similarities, a number of important differences do exist. 
It was necessary to make a small beginning somewhere, and the fact that 
Canadian National has, generally speaking, introduced most of its pro- 
grams of technological change into the Maritime area first, made this 


if Most of the study is based on data concerning what the CNR calls the 
"Atlantic Region', a term that does not exactly correspond to the CNR 
organizational unit of the Maritime area. Hence the above definition 
for the purposes of this report. 

2/ While, in the over-all data, floating-equipment personnel are usually 
included, no detailed analyses are made of technological changes in 
wharf operations and ferry services or of their manpower effects. 


] 


area a logical first choice. It does not appear to have been a conscious 
company policy to make the Maritime area the advance bastion of techno- 
logical change; nevertheless, this appears to be what did happen during 


the post-war period. 


Wherever these changes proved successful they were extended in 
a westward direction over the whole system. Our inquiry has, therefore, 
been focussed on anarea in which the impact of technological change has 
occurred sooner than in other parts of the system. 


A very attractive feature of the CNR Atlantic area, for pur- 
poses of this study, is the fact that it is the smallest administrative 
unit in the CNR. Consequently, it could be effectively handled within 
the scope of the available research resources. Moreover, research was 
facilitated by the fact that the CNR Atlantic area also maintains, on an 
experimental basis, certain employment records which were thought to be 
very valuable for this type of study. Information of this kind does not 
exist in the other regions of the CNR or in the CPR. Furthermore, the 
CNR recently revised their administrative unit boundaries and, while this 
area did not escape completely, the changes were very minor, and did not 
present any sort of barrier for this study. The choice of this area 
meant that the problem of adjusting historical data was reduced to a min- 
imum, enhancing the reliability of the various time series available for 
the study. . 


At the same time, limitations on representativeness must be 
borne in mind. The characteristics of CNR operations in the Maritimes, 
as in any other region, differ from railway operations in other parts of 
the country. Special considerations of physical geography, population 
density and distribution, and the pattern of economic activity, all 
affect both the volume of transportation services demanded, and the 
nature of these services. For example, the Maritime area is far less 
industrialized than Southern Ontario. At the same time, the area is not 
so Sparsely populated as the Prairie region. The fact that it is situ- 
ated on the eastern seaboard, ensures that, at certain times of the year, 
a large volume of long-haul traffic will originate and terminate in this 
areae Its relatively high population density generates a strong demand 
for short-haul traffic. In consequence, it is evident that a more bal- 
anced demand exists for both long-haul and short-haul traffic in the 
Maritime area than in some other regions of Canada. In order to correct 
as far as possible for this bias, the scope of the study has been 
extended at a few points to include brief comparisons between the 
Maritime area and the Canadian National system as a whole. 


The study is mainly concerned with changing manpower require- 
ments in the railway industry. Its purpose is to analyze those factors 


which determine such requirements and, in parliculer,. the <actor or 
changing technology. 


The study deals primarily with the decade 1950 to 1960. Asa 
rule, we have included 1948 and 1949 because these were the years that 
marked the beginnings of diesel locomotive operation and, therefore, 
provide an excellent bench-mark for comparison with 1960, by which time 
the dieselization program of the CNR was completed. There is little 
doubt that the dieselization program has been the most significant and 
pervasive technological change in the railways during the post-war period. 


Most of the information used in this inquiry was derived from 
Company records. In addition to this primary source, we have relied on 
various government publications and other published material. The 
quality of the source data was generally excellent. In some areas of 


2 


information, however, data were unavailable or incomplete. In some cases 
the data had to be adjusted to produce homogeneous time series. Detailed 
explanations of the procedures used for this purpose will be given at 
appropriate places in the study. As the study was conducted in 1961 time 
references in terms of 'now' and 'recent', for example, should be associ- 
ated with that year. 
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Chapter 1 


The Maritimes and the Transportation Industry 


The economic situation of the Maritimes and the changing role 
of railways in supplying transportation services is an important part 
of the background - perhaps, even more significant than its technology - 
and essential for an understanding of the changes in aggregate employ- 
ment and its components that have taken place in the CNR Maritime area. 
Accordingly, this chapter will deal with the changing economic framework, 
and the next chapter will be devoted to the question of the precise 
nature of those technological changes which have taken place during the 
period under consideration. 


During the past decade the Atlantic provinces have been involv- 
ed in every national economic trend, but to a different degree from that 
of the economy as a whole, and generally to their disadvantage. For 
example, Gross Provincial Product has increased less than Gross National 
Product, and the trend towards more secondary manufacturing has been 
Slower in the Maritimes than in Canada as a whole. As a result, unem- 
ployment rates in the Maritimes have been consistently higher than the 
national average. There is considerable general awareness of this situ- 
ation, which has come to be recognized as a special problem of the 
Canadian economy. 


Information developed by Mr. A.C. Parks, 2/ Director of Research 
of the Atlantic Provinces Economic Council, indicates that, while the 
rate of economic advance in terms of Gross Product was slower in the 
Maritimes than in Canada as a whole, the relationship between per capita 
Gross Provincial, and Gross National Product did not change significantly 
over the period. This is simply to say that population growth as well as 
economic growth was slower in the Maritimes than in Canada as a whole. 


The only exception to this generalization was in the case of 
New Brunswick, where, in 1948 to 1950, Gross Provincial Product per 
capita was approximately 56 per cent of Gross National Product per capita, 
a figure that dropped to approximately 53.2 per cent by 1958. The per 
capita measure takes into account the effects of the dynamics of popula- 
tion growth and migration. 


Generally speaking, the increase in population of those aged 
14 years and over was significantly lower in the Maritimes than in Canada 
as a whole, 2/ a fact which helps to explain the growing differentials 
between Canada and the Maritime area in terms of volume of economic 
production. 


Personal income per capita in the Maritime provinces as a per- 
centage of personal income per capita in Canada presents, on the whole, 
a very similar picture. In 1948 it was 69.1 per cent in the three 


V/ Details can be found in A.C. Parks, The Economy of the Atlantic 
Provinces, 1940-1958, published by the Atlantic Provinces Economic 


Council, Halifax, N.S.3; Fredericton, N.B., June 1960. Gross 

Provincial Product, pages 1-13; other manufacturing, pages 74-933 

personal income per capita, page 1393; earned income, page 141. 
2/ DBS, The Labour Force, Reference Paper 58, pages 114-115. 


Maritime provinces, in 1950 it was 70.8 per cent, and in 1958 it had 
declined to 69.4 per cent.- An even less favourable picture emerges if we 
look at earned income - that is, personal income less government transfer 


payments. 


For the three Maritime provinces, earned income per capita as 
per cent of earned income per capita in Canada as a whole, rose from 
66.4 per cent in 1948 to 68.4 per cent in 1950, after which it fell to 
66.0 per cent in 1958. It should be added that in both comparisons 
Nova Scotia has gained over time while, in the same period, Prince Edward 
Island remained fairly stable. The relative deterioration of the over- 
all situation in the Maritime provinces has been caused by a marked 
decrease in New Brunswick of personal income per capita as compared to 
personal income per capita in Canada, and earned income per capita, as 
related to earned income per capita in Canada. 


The growth of secondary manufacturing, while more rapid than 
in Quebec and the Prairie provinces during the period 1949 to 1957, 
proceeded at a considerably lower rate than that of Ontario or Britis 
Columbia. Other factors, such as the relatively slow rate of migration, 
the widespread existence of subsistence farming in New Brunswick and 
Nova Scotia, the opening of the St. Lawrence Seaway, and the general 
decline of the coal mining industry, contributed substantially to the 
higher average unemployment rate in the Maritime provinces. All these 
factors clearly indicate that the Maritime provinces constitute a rela- 
tively depressed area. 


These factors help to explain why there has been a much smaller 
rate of increase in the demand for total transportation services in the 
Maritimes, during the period under consideration, than there has been in 
the country as a whole. In addition, it should be noted that two devel- 
opments - the opening of the St. Lawrence Seaway and the decline of the 
coal mining industry - have had a particularly decisive impact on the . 
demand for long-haul transportation services. 


The problems of economic development in the Maritimes have 
been thoroughly covered in a number of recent studies.23/ The broad 
trends that have been pointed out should be sufficient to characterize 
the economy that forms the background against which changes in CN 
employment have taken place. 


In Canada during the post-war period there has been substan- 
tial growth in the total demand for transportation services; at the same 
time the railway industry has been faced with sharp competition in this 
expanding market. The Dominion Bureau of Statistics estimates that, 
within the period 1948 to 1958, inter-city ton miles have increased 
roughly by 50 per cent, while the share of the railways in this market 
fell during the same period from approximately 68 per cent to approxi- 
mately Sl per cent. The principal gains were enjoyed by road transport- 
ation and oil pipelines; the former rising from 6.2 per cent of the 
market in 1948 to 11.1 per cent in 1958, while pipelines rose from a 
near zero position to 13.4 per cent of all inter-city ton miles carried 


3/ 
Ja as more recent ares A.C. Parks, op. cit. Economic Development 
and the Atlantic Provinces by A.K. Cairncross, Atlantic Provinces 


Research Board 1961. Secondary Manufacturing in the Atlantic 


provinces by F.E. Lownsbury, APEC 1961. Population Movements in the 
lantic Provinces by Kari Levitt, APEC 1960. This chapter draws 
fairly heavily on the research by Parks. 
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in 1958. Inter-city passenger miles, which in themselves amount to a 
relatively small share of passenger transportation, rose by approximately 
128 per cent between 1948 and 1958. In spite of this spectacular pas- 
senger transportation increase, rail- and bus-revenue passenger miles 
declined about 29 per cent and 46 per cent respectively during the same 
period. The large gains were, of course, in the airlines and the 
increased use of private automobiles. 


This pattern of competition between the various forms of trans- 
port is an outcome of changing technology. Improvements in automotive 
design and performance as well as the construction of a high-grade road 
system, have recently reached the point where it has become economical 
to transport goods by road rather than by rail for distances longer than 
the extremely short haul. This development has resulted in increased 
competition from road transport, and has set in motion a sequence of 
technological changes within the railway industry designed to improve 
its efficiency and competitive position. These developments within the 
railway industry constitute the starting point of this inquiry. 


Comparable data on the transportation market of the Maritime 
provinces are not available, but some general comparisons are possible. 
First of all, it should be noted that there are no oil pipelines in the 
Maritime area. Furthermore, the tonnage carried by airlines in this 
area is negligible. Thus, only three forms of transportation need to be 
taken into account. These are railway, road, and water transport. The 
data that are available indicate that the increase in demand for rail- 
road transportation has been greater in the Maritimes than in the rest 
of Canada. 


This is confirmed by the experience of the Canadian National 
Railways in terms of all output measures. The main reason for the CNR's 
comparatively better performance in the Maritimes is that road trans- 
port, while considerably increasing its share of ton miles carried in 
the Maritime area, did not increase its share of traffic in the Maritimes 
to the same degree as it did in other parts of the country. Also, the 
CNR introduced into this area a rather extensive trucking operation 
integrated with its rail operations. A second reason is, as already 
mentioned, the absence of pipelines. Furthermore, water transport, which 
(on a nation-wide scale) was able to increase its inter-city ton miles 
carried in the same proportion as the increase in all types of transport- 
ation services, failed to accomplish this in the Maritime area. 


The fact that, by the late 1950's, the railway industry was 
able to obtain a slightly larger share of the entire market for trans- 
port in the Maritimes than in Canada generally, may be attributed in some 
measure to a relative lag in the development of modern high-grade high- 
ways in the Maritime area. A further contributing factor may be that 
the CNR in practice tended to introduce technological changes in the 
Maritime region first, with the result that their services there may 
have become competitive sooner than in the rest of Canada. This latter 
point is well illustrated in the comparative productivity figures 
(analyzed in Chapter 3), which show that the Maritime region is a rela- 
tively high productivity area within the Canadian National Railways 
system. A related factor is that the railway succeeded in substituting 
trucking services for train services earlier and far more extensively / 
in the Maritimes than in the rest of the country, and has thereby retain- 
ed a larger proportion of the transportation market for itself. 


In summary, it was found that the most important factors in 
the economic background, against which the changes in the level and com- 
position of employment of the CNR Maritime area will have to be 


evaluated, are: 


1) the relatively slower expansion of demand for transportation 
services in general; 


2) the relative absence of competing forms of transport; 


3) an early and extensive program of utilizing new techniques 
in this region. 


A description of these new techniques is provided in the next 
chapter. 


Chapter 2 


Specific Clusters of Technological Changes and 


their Employment Effects 


In its most logical and most general sense, technological 
change means the application of new ideas to the process of producing 
goods and services. In fact, it is a familiar phenomenon in our society 
which, in the past century, has a remarkable record in the conversion of 
ideas into new products, new or improved production methods, and greater 
productivity. 


Broadly speaking, two problems must be examined before reach- 
ing a satisfactory definition. 


1) What is the phenomenon to be classified? 
2) How shall the classification be made? 


With respect to the first problem it has already been stated 
that technological change means the application of new ideas to the pro- 
duction process. The next problem, however, is to determine what is a 
new production process or when a material to be utilized is a new 
material. 


At one extreme, some theorists suggest a narrow definition that 
would exclude most, if not all, the actual changes in technology taking 
place in industry. According to this view only the first successful 
adaptation of ,n idea to the production process qualifies as technolog- 
ical changer Such an extreme view would rob the notion of all signif- 
icance for economics or for the study of labour markets. 


At the other extreme, it is possible to view all changes in 
production techniques as technological change. As an example, if a small 
machine shop buys a machine from a large company, a-machine that is being 
sold because it is already obsolete but which replaces an even more obso- 
lete machine in the small firm, this would be classed as technological 
change. Another extreme example may be posited in which an inefficient 
firm calls on the services of management consultants who streamline its 
organization and they do so according to accepted practice; this change 
again would be classified as technological change. 


It will be quite evident at this stage that what is to be con- 
sidered technological change will depend on the relative breadth or 
narrowness of the analytic framework. In empirical analysis, therefore, 
it would be rather futile to seek a single all-embracing definition. 
Instead, it would seem reasonable to define the analytic framework and, 
hence, provide a specific definition of the term technological change, 
according to the analytic ends in view. 


The analytic framework in this particular study is defined as 
the railway industry in Canada. Even within this framework some allow- 
ance has to be made for the necessary lapse of time for changes in 
technology to become established and diffused throughout the industry. 
Accordingly, not only the first application of the new technique but its 


1/ See exchange of views between V. Ruttan and P. Schweitzer in the 
Quarterly Journal of Economics, Feb. 1961, pages 152-156. 
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subsequent diffusion within a reasonable time period after the first 
experimental application would be classified as technological changes 
This would accomplish the primary aim of the study - the inclusion of 
the majority of actual changes in production techniques occurring in the 
industry - while retaining some criterion of novelty which is, in fact, 
an essential element in the concept of technological change. 


The relative 'narrowness' of the definition also leads to the 
problem of differentiation between 'external' and ‘internal' changes in 
technologye Technological changes put into effect by other industries 
may affect employment in the railway industry. Moreover, external tech- 
nological change may, in fact, have a greater impact on the railways than 
any changes in technology which are occurring in the railway industry 
itself. Nevertheless, it is obvious that some limits must be set to any 
inquiry and the problem consists of determining which external changes - 
if any - should be included. 


The purposes of the study would, once again, appear to dictate 
the analytical criteria for classification, once the phenomenon of 'tech- 
nological change' is defined on some empirical basis. 


In any particular study it is possible to classify alli the 
particular changes in technology into ey “yPS9 of change on an 
empirical basis. See footnote references and 3/. 


The empirical classification of individual changes in produc- 
tion technology has to be 'tailored' to the industry or establishment in 
which these changes are investigated. The result has been that there 
may be considerable differences in systems of classification from one 
study to another. See footnote references om and 3/. There differences, 
however, are usually more apparent than real. The degree of detail 
desired (that is, the degree of differentiation between individual 
changes) will usually determine the working definition used. Frequently, 
several distinct types of changes in one study can be grouped under a 
different but broader type of definition used in another study. 


For instance, one such broad group of changes is included under 
‘automation’. Contrary to popular usage, the technical use of the word 
‘automation’ refers to a production process which has a number of defi- 
nite characteristics. The first of these is the utilization of the con- 
tinuous flow principle and the second is the application, to a signifi- 
cant degree, of self-correcting control eee ae If we use the term 
in this strict definition, then the incidence of automated processes in 
industry generally, and in the railway industry in particular, is rela- 
tively small when compared. to the incidence of technological change in 
general. Thus, automation is one subdivision among several which can be 
subsumed under the broader concept of technological change. 


In the present study, we shall be mainly concerned with those 
changes in technology that are internal to the railway industry. The 
one notable exception will be a brief review of the effects of techno- 
logical changes affecting the entire transportation industry such as the 
rise of competing forms of transportation. 


2/ 
E. Weinberg: A Review of Automatic Tech . 
nolo Monthly Labor R 
3/ June 1955, page 3. gy, Monthly Labor Review, 


Department of Labour: Technological Changes and Skilled Manpower: The 


4/ Automobile and Parts Manufacturing Industries, Sept. 1960, Ottawa 

Edgar Weinberg: "The Ef i : i : } 

<e g: e Effect of Automation on Industrial Relations". 
e Monthly Labor Review, Feb. 1955, page 49. 
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However, the technological changes within the railway industry 
itself will not be broken down in fine detail. A specific change in one 
functional area affects other areas so widely that it was thought advis- 
able to define specific changes more comprehensively. What we will, in 
fact, look at, are ‘clusters of changes' each of which has important 
employment effects on all occupations and the totality of railroad 
employment, such as dieselization, the introduction of integrated data 
processing, as well as other changes of similar magnitude and impact. 


To summarize, our concern in this study will be to examine: 


1) the employment effects, both quantitative and qualitative, 
of the technological changes in the entire transportation 
industry as they affect the railways; 


2) the aggregate effects of changing technology in the railway 
industry itself ; and 


3) the partial employment effects of some specific 'clusters' 
of technological change which have occurred in the railway 
industry during the past decade. 


After determining the changes in total employment and some 
structural changes therein it will be possible to gain an insight into 
the over-all effects of technological change in the railroad industry 
during the period under review. In this chapter an attempt will be made 
to examine in more detail the individual 'clusters' of technological 
change. 


Eight such clusters of technological Snangesse were selected 
for a more detailed examination. These are: 


1)? diesel? zation 

2), centralized traffic control 

3) humpyards 

4) merchandise services 

5) trailer-on-flat-car operations 
6) improved car equipment 

7) integrated data processing and 


8) mechanization of the maintenance operations in the 
Ways and Structures Division. 


3/ 'Clusters' of technological change should be construed as a group of 
related changes in technique rather than as a specific single change. 
As an illustration of this definition, it is well-known that the 
technique of maintaining the roadbed and rails has undergone vast 
changes in the last decade. In this case we will be concerned with 
the effects of using some new type of material, as well as a large 
number of new machines, rather than the introduction of an individual 
machine such as the ballast regulator. 


if 


At the outset, it is necessary to realize that 1) some of 
these large-scale changes in techniques have already fully displaced 
older techniques in the railroad industry. Conversely, 2) other changes, 
although well-established, can be further expanded in scope, and 3) cer- 
tain other changes still exist as little more than bold experiments. The 
dieselization program must be included in the first category. The hump- 
yard operations should no doubt be classified in the third category 
(although they have proven their worth elsewhere). The other six clus~ 
ters can be included in the second category. Of course, some of the 
latter offer more scope for expansion in the future than others. 


Obviously, it will be impossible accurately to pinpoint the 
manpower or other effects directly attributable to these specific clus- 
ters of technological change because - owing to their very nature - their 
effects are diffused throughout the system and indirectly reach almost 
all classes of employees. Because of this widespread diffusion of con- 
sequences, the task of accurately imputing the effects to individual 
clusters of technological change would seem to be almost impossible. 
However, it is feasible to gain a rough idea of how the various specific 
clusters have affected total labour demand and the occupational 
structure .0/ 


Dieselization 

The dieselization program began on a systematic basis in the 
Maritime area in 1950, when the Prince Edward Island operations were 
completely converted to diesel power. It attained greater momentum on 
the mainland in 1952, and by 1958 it was practically completed in the 
entire Maritime area. The dieselization program essentially meant the 
substitution of diesel electric power for steam power. Generally speak- 
ing, diesel engines can achieve higher speeds, heavier loads, and greater 
operating flexibility than steam engines, all of which is gained at a 
notably lower cost. A study of the Prince Edward Island operations, 
carried out shortly after the dieselization program had been completed, 
indicated that average costs per train mile amounted to about 80 per cent 
of those in a comparable period before dieselization. Of course, this 
comparison did not encompass - on the one hand - the relative newness of 


diesel equipment or - on the other - the greater load per train mile and 
greater speeds. 


In his testimony, before the House of Commons' Sessional 
Committee on Railways, Airlines, and Shipping, in 1961, Mr. Donald Gordon 
indicated that - taking 1950 as a base - gross load per train increased 
28 per cent by 1960, freight train speed on the average increased 22 per 
cent, and gross ton miles per freight train hour increased 57 per cente 
All these improvements in performance were primarily due to dieselization. 


Centralized traffic control has also contributed to the more efficient 
Operation of trains. 


; The use of diesel engines had its main adverse impact on the 
evel of employment in the maintenance and repair field. Potentially, 
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6/ The approach adopted here attempts to indicate trends and approximate 
magnitudes. In some cases the evaluation of the trend is based on 
partial data without any proof that the partial data are represent- 
ative of the whole system. In other instances, heavy reliance is 
placed on personal interviews with company and union officials who 
nace std should be able to evaluate more precisely what has been 

appening than a relatively unfamiliar observer of railway operations. 


A third source of data is te i 
o be found in the two detailed i 
breakdowns which will be analyzed in Chapter 5. . Rees 
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it has similar implications for the running trades. However, up to the 
present, management and union agreements concerning work rules have 
largely prevented these effects. Some adverse impact on operating 
personnel was felt because the diesel locomotive is able to pull longer 
trains - particularly when several units are coupled together. In all 
such instances, the units are controlled by a single crew. Apart from 
this limited impact the recent settlement of the diesel firemen issue is 
perhaps the first substantive result of this change in technique, but 
even in this case the actual employment effects will, for the most part, 
only become evident in the future. Reductions. that have occurred in the 
employment of operating personnel are partly due to fluctuations in the 
traffic level and to various changes in operating techniques other than 
dieselization, some of which have adversely affected employment among the 
running trades. 


As Chapter 5 will show, employment in maintenance and running 
repairs has been very severely affected; partly because diesels require 
far less service on the road than steam locomotives and, what is more 
important, require fewer extensive major repairs in the back shops. 
Moreover, replacement parts are usually bought, whereas most replacement 
parts for steam locomotives were manufactured in railway shops. In fact, 
entire locomotives used to be built in railway shops. Thus, it is not 
only a question of less work at less frequent intervals, but also a shift 
in the 'make-or-buy' 7, Consequently, it is not surprising that 
the only trade which achieved an increase in employment was that of elec- 
trician (who, before dieselization, had little scope in the railroad 
industry). Conversely, all the other trades experienced declines in 
employment, particularly those associated with the manufacture and repair 
of steam locomotives, i.e., boilermakers, blacksmiths, hammersmiths, 
locomotive carpenters, etc. 


Beyond these two broad groups of employees, dieselization has 
probably had some indirect effect on other classes of employment, some 
favourable, some adverse. For example, it almost certainly provides an 
added impetus to the introduction of centralized traffic control on 
single track lines. Furthermore, higher speeds and greater loads neces- 
sitate a heavier type of rail and a better quality roadbed. Due to the 
known and potential effects, direct and indirect, it is probably safe to 
say that the substitution of diesel engines for steam locomotives has 
been an all-pervasive technological change, the potentials of which 
extend far beyond those observed so far. 


Centralized Traffic Control 

Centralized traffic control is essentially a system of control- 
ling train movements on the track by a system of signals and switches 
from a central location. Under this system, signal indications take 
precedence over train orders and timetables. It usually is installed in 
conjunction with power-operated switches, but the latter are not a neces- 
sary condition; hand- or spring-operated switches may be employed as well. 


The installation of centralized traffic control is usually 
confined to single track lines. Even on a single track line, there are 


v/ Changes in make-or-buy policy are not confined to locomotive replace- 
ment parts of course but are in evidence in other areas of work as 
well. While it may be desirable to trace their net effect (positive 
and negative) on employment levels in the supply industries, this 
problem fell outside the scope of this study. 
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alternative ways of controlling traffic, one of which is the use of auto- 
matic block signals - a significant improvement on the older system by 
which train movements were directed by timetables and train orders. 


The motivation to introduce centralized traffic control on a 
given track of the road does not often originate from economic consider- 
ations alone. The increased degree of control, inherent in a centrally 
directed traffic pattern by way of signals and remotely controlled power 
switches, carries with it a higher margin of safety in operations. An 
examination of the capital costs and projected savings involved in con- 
verting various subdivisions to centralized traffic control reveals that, 
while on certain subdivisions significant gross and net savings are pro- 
jected, on others a negligible net saving was involved. This indicates 
that the decision to convert or not to convert is not made on the basis 
of economic considerations alone. 


Another factor in support of the introduction of centralized 
traffic control is that it enables the railway to reap the full benefits 
of the dieselization program, i.ee., to utilize the potential of the 
diesel locomotive for higher speeds, heavier loads and tighter schedules. 


In the Maritime area a relatively large proportion of the main 
line track mileage has been already converted to centralized traffic 
control. The program is being continued and further subdivisions are 
being considered for conversion to CTC in the coming years. 


The savings associated with centralized traffic control could 
be categorized as follows: reduction of clearing time spent in sidings, 
elimination of stops, facilitation of movement through yards, reduction 
in requirements for tractive power due to better utilization, reduction 
of idle car time, reduction in the maintenance of signals and roadbeds 
due to the fact that some sidings are eliminated, and, finally, savings 
on fuel and wages as a result of the reduction in waiting time. 


In terms of manpower, the conversion to centralized traffic 
control affects the operating employees only in respect of the reduction 
in overtime pay and terminal delay pay, but not with regard to the level 
of employment. Among non-operating employees, dispatchers, telegraphers, 
agent operators, levermen, station agents, linemen, signal department 
employees, work train employees, and employees in the Ways and Structures 
Division are affected, some adversely, some favourably. 


ae The impact on employment levels in various occupational class- 
ifications can be readily seen from the material in Chapter 5. The 
occupational analysis shows that train masters increased from 2 in 1948 
to 7 in 1960, while dispatchers were Slightly reduced from 72 to 63 in the 
Same period. Morse operators were reduced from 30 to 19, and teleg- 
raphers were shifted in significant numbers to the spare board. At the 
same time, Signal maintainers increased from 31 in 1948 to 66 in 1960 
and their helpers increased from 24 to 115 in the same period. Others 
adversely affected were those connected with freight train operations, 
extra gang employees, members of building and bridge maintenance gangs, 
i track maintenance employees, but it is difficult to isolate precisely 
e effect of centralized traffic control among these groups because 
other technological changes almost certainly had a greater over-all 
effect than centralized traffic control alone. 


Humpyards 


Of . 
the railro all the technological changes that have become available to 


ads during the 1950's, perhaps the most far-reaching, next to 
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dieselization, is the construction and use of humpyards8/ for the sort- 
ing and assembling of freight cars. During the decade 1950 to 1960, no 
such yards were in operation on the CNR system. However, the first one 
established at Moncton, New Brunswick, during the late fall of 1960, was 
put into operation on an experimental basis, and by now has reached a 
high degree of operational efficiency. Shortly after, a very much larger 
modern yard became operational in Montreal, and some others are in vari- 
ous stages of planning or construction throughout the system. The 
Significance of this technological change justified its inclusion in the 
discussion, in spite of the fact that its actual appearance on the system 
does not fall within the time reference of our inquiry. 


The magazine Railway Age in 1956 describes such a yard as "one 
of the nearest approaches to complete automation on a large scale that 
is used in train operations today" .9/ 


The operation of a modern humpyard is simple. When a train 
arrives in the receiving yard, a switching locomotive takes over and 
pushes the series of freight cars up a grade (the hump), from which, 
under the force of gravity, they descend into the various classification 
tracks after being uncoupled. The movement of the cars down the grade 
is governed, both as to speed and direction, by remote control. 


In order to make maximum use of this type of arrangement and 
to aim at a continuous flow operation, the most modern means of communi- 
cation and electronic controls are usually installed including such 
equipment as television cameras, radar, and radio communication between 
locomotives and yardmaster's office. 


From the railroad's point of view, the advantages of these 
modern humpyards are manifold. Not only do they speed up the movement of 
cars through the yard, but they also reduce the required locomotive hours 
to complete the operation. In addition, they reduce damage to freight 
and freight cars thereby cutting maintenance requirements and damage 
claims of customers. At the same time, they enable the railroad to 
render a better service to customers in terms of speed and efficiency. 


As construction of these yards generally requires a large 
amount of fixed capital outlay and relatively small additional initial 
outlays for providing increased capacity, they are usually constructed 
for a considerably larger volume of traffic than the old flat yards. 
Consequently, it is not unusual for them to take over the work of several 
flat yards in the region, and beyond that to reduce both the activity and 
employment in a number of others in the region. 


To illustrate the general points made so far, some specific 
data are listed below with regard to humpyards in general, and the 
Moncton yard in seuss aoe The old flat yards of Moncton - 3 in number - 
had a total capacityl9 of about 3,450 cars. The new yards has a total 
capacity of about 4,300 cars, which can be expanded when needed to 7,600. 
The Moncton yard and the Montreal yard are each capable of reducing train 


8/ The CPR had some humpyards in operation prior to that time although 
the oldest one in Winnipeg did not utilize automatic control devices 
and a second one established in 1950 in Montreal used such devices 
to a far lesser extent than the new CNR yards. 

¥/ Railway Age, 14 May, 1956, page 8. 

10/ Total capacity means room on classification tracks plus the arrival 
and departure yards. 
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make-up time, sometimes by as much as 75 per cent. A considerable reduc- 
tion in engine crews and yard engine hours is possible - up to 60 per 
cent depending on traffic conditions. The train time through the Moncton 
yard has been cut 60 per cent, from 10 hours to approximately 4 hours. 
It enables cars to travel as far as possible without Switching. In 
Montreal the time required from yard arrival to switching the car to the 
industrial zone has been cut by 75 per cent. 


The effect of this technological change on the labour force is 
quite perceptible in so far as it creates additional manpower require- 
ments for supervisory personnel and among the maintenance trades, partic- 
ularly in the signal and communication areas. At the same time, engineers, 
firemen, switch-tenders, yard labourers, and other operating personnel 
are more likely to be adversely affected. It has been estimated that 
the transfer of work from the flat yard to the humpyard in Moncton will 
displace approximately 15 per cent of the positions formerly found in 
yard work (this is a rough estimate). The estimate does not include the 
effects of the humpyard operations on the employment levels of other 
small flat yards in the region, but they will almost certainly experience 
a slight decline in volume of output and employment. 


It should also be pointed out that manpower requirements in the 
humpyard are somewhat less flexible than was the case in the flat yards. 
Once the smaller number of positions are established, fluctuations in 
traffic level have relatively little influence on employment levels. 
Consequently, the smaller number of employees will presumably enjoy more 
Stable employment than their counterparts in the flat yard. As the hump- 
yard had not been in operation by September 1960, it is impossible to 
pinpoint the changing demand for various occupations from our employment 
statistics. On the other hand, other railroads in many countries of the 
world have had humpyards in operation for some time and, prior to the 
construction of the humpyards in Moncton and Montreal, the CNR had con- 
ducted extensive studies. The foregoing generalizations about employment 
effects are considered a reasonable approximation of what will ensue in 


the demand for labour on the CNR system as a whole and in the Maritime 
area in particular. 


The increased efficiency of the humpyard favours the dévelop- 
ment of a truly integrated transportation service. It was made possible, 
in turn, by the development of modern communication systems of centralized 
traffic control. The foregoing points out the difficulty of isolating 
one particular change or a particular cluster of changes from the rather 
complex and interrelated technological changes occurring in the economy 
or in a particular industry. It also justified the decision that was 
made to examine functional clusters of technological change rather than 
Single instances of changing techniques. 


Merchandise Services 


Merchandise services as a change in technology can best be 
characterized as an organizational change. The term merchandise services 
denotes an integrated transportation service in which various types of 
transport are co-ordinated to form a system of transportation at the low- 
est cost and highest efficiency - both at the present level of technology. 
The primary technological change that makes this possible is the (perfec- 
tion of the) automobile, in so far as it can transport both goods and 
persons for short distances more economically and comfortably than the 
railway. Another factor isthe increasing use made of material handling 
ees the transportation goods, as well as the introduction of the 
eae ai ale which carries more goods faster over longer distances 
ae _preaecessor. These three technological changes, interacting 

various others, some of which will be discussed in later sections, 
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caused the railways to re-examine their operations with the object of 
streamlining them. Out of this reappraisal was born the plan for an 
integrated transportation service making full use of the potentialities 
of modern transportation technology. 


What does this plan entail? It envisages a system of trans- 
portation where each medium of transport is utilized to the best advan- 
tage in the most efficient way. This means that goods will be moved on 
rail over longer distances to centrally located points, from which they 
will be distributed by trucks within a district surrounding this central 
distribution point. Under this plan, passenger traffic as well as the 
transportation of goods will be concentrated more in larger centres. 
Buses or self-propelled railway cars will carry passenger traffic, and 
trucks will distribute the freight traffic, from this central location, 
within the designated district served by this central point. 


This plan may have considerable repercussions on other aspects 
of railroad operations. It foreshadows the closing of local small sta- 
tions to some extent and the abandonment of most of the branch lines. 


It further raises the question of the rationale of maintaining 
two separate services, that is, freight and express. It does this 
because presumably at centrally located master stations enough materials 
handling equipment would be available so that goods would move quickly 
and efficiently, even those of a heavy or bulky nature, and therefore the 
difference in the quality of service between freight and express would 
be greatly diminished. As trucks would move the goods in an area around 
the railhead, way freights would be eliminated entirely for less than 
carload quantities of freight. 


This program has, so far, made comparatively little headway in 
Canada. In the Maritimes, some branch lines have been closed, some shed 
operations consolidated, a considerable number of way freights eliminated 
and a couple of stations merged into a larger station. Present regula- 
tions, however - both federal and provincial - prevent the institution of 
the plan in its totality. There are, nevertheless, a great number of 
truck runs in the Maritime area which, over the years, have taken over, 
for the most part, the role that was played by the local way freight 
train. It is significant that the Royal Commission on Transportation in 
its preliminary report, and the International Labour Organization in its 
report Social Consequences of Changing Methods and Technique in Railways 
and Road Transport (Inland Transport Committee, Geneva, 1961), examined 
this question and viewed the development of such an integrated transport- 
ation service with sympathy. While the full implementation of such a 
plan is still some way off in Canada, due for the most part to legisla- 
tive barriers, the trends strongly suggest that it will eventually come 
into existence. Open stations and agencies in the Maritime region num- 
bered 271 in 1948, 264 in 1955 and were reduced to 225 by 1960. On the 
other hand, the number of scheduled truck routes, as well as employment 
connected with trucking, has steadily increased over the years, and 
traffic is becoming increasingly concentrated in the larger stations (the 
future railheads). 


Of course, one of the principal enabling factors already men- 
tioned is that, with the help of mechanical equipment, the larger sta- 
tions are better organized to handle the consignments and planned plant 
shipments promptly and efficiently. It is noteworthy in this respect 
that, as a group, shedmen, stowers and freight porters declined from 283 
in 1948 to 22 in 1960. Similarly, freight loaders declined from 56 in 
1948 to 36 in 1960. Their jobs were obviously superseded by operators 
of loading equipment, whose employment increased from a mere 4 in 1948 
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to 191 in 1960. At the same time, the employment of chauffeurs, truck 
drivers and motormen increased from 108 in 1948 to 168 in 1960, reflect- 
ing the shift of traffic from rail to road. 


Unfortunately, exact productivity measurements are not avail- 
able for freight shed performance without an examination of the data 
available in respect of output and man-hours. There seems to be Little 
doubt, however, that the present operation of the freight sheds is a more 
efficient one than in the past. 


There is one aspect of merchandise services that has not been 
mentioned so far, and that is the trailer-on-flat-car operations, com- 
monly designated as 'piggy-back'. Piggy-back operations have increased 
rapidly in the recent past. They can, in fact, be expanded still further 
without any reorganization at all. Because of their character, the 
trailer-on-flat-car operations are envisaged as a major component of the 
integrated merchandise services plan. The importance of this operation 
in the recent past, and the prospect that its importance will further 
increase, regardless of whether or not a truly integrated transportation 
system comes into being, indicates that it may perhaps be worthwhile to 
discuss this service in some detail and separately from merchandise 
services. 


Trailer-on-flat-car Operations (Piggy-back Operations) 
Trailer-on-flat-car operations or piggy-back involve the trans- 


portation of a fully loaded truck on a railway flat car over long 
distances. This essentially simple idea has been considerably refined 

in practice. Using specially constructed flat cars, it is possible to 
place the fully loaded trailer on the flat car and then unhitch it from 
the cab and unload it at the place of destination using another cab iden- 
tical with the one that placed it on the flat car. Thus the goods are 
moved from the point of pickup to the point of local delivery without 
handling in betweens yet the engine or cab component of the trailer truck 
remains in one location, thereby taking care of local pickup and delivery. 
Obviously, this type of transportation service blurs the distinction 
between local pickup and delivery and long distance transportation on the 
one hand and railway transport and road transport on the other. It is 
equally clear that such a service is a prime example of the integration 
principle applied in the transportation field and thus it is not surpris- 
ing that piggy-back operations are envisaged as forming an important 
component of merchandise services. 


The advantages of this system of transportation are consider- 
able, and therefore it is of little surprise that in the recent past a 
considerable expansion of this type of activity has taken place in the 
transportation industry. In 1960 the tonnage carried by this service was 
8.6 per cent higher than in 1959, while the revenue yielded by piggy-back 
services was 23 per cent higher in 1960 than 1959. By March, 1961, it 


ne agg ce between 4 and 5 per cent of total revenue car loadings in 
anada. 


hg The expansion of this type of service, in the Maritime area 
specifically, shows an equally impressive increase from year to year. 
In terms of tonnage it almost doubled between 1959 and 1960, and 1961 
preliminary data show an impressive increase over the 1960 level. 


Piggy-back operations are, however, only part of a trend 
towards the increasing use of containers or 'containerization'. The 
basic idea in using containers is the same as that which underlies the 
plggy-back operation. The purpose is to eliminate as much handling of 
the goods in the course of transporting as possible and also to 
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facilitate the fastest possible movement of goods through the transport- 
ation system. In this sense, the piggy-back trailer is nothing more than 
a type of container, loaded at the pickup site, transported to the point 
of destination without further handling, and unloaded there. The same 
principle, of course, can be applied not only between trucks and rail but 
also between truck, rail and ships or any other combination of transport- 
ation means in any sequence whatsoever. All that is needed in this con- 
cept is the design of suitable containers, together with the standardiza- 
tion of container types, which would permit a correspondingly high degree 
of standardization in the material handling equipment used for such 
containers. 


While piggy-back services, as we have seen, are already of 
importance in the entire transportation industry, and are still growing 
at an impressive rate, containerization by and large - apart from piggy- 
back - has not yet developed to any significant extent. Up to the pres- 
ent, the main inhibiting factor has been the lack of standardization with 
respect to dimensions of containers and the types of fasteners used. 
There is little doubt, however, that some progress in this respect is 
likely to be achieved in the future and that the success and expansion of 
piggy-back services will induce the railways to experiment and institute 
other applications of the containerization principle in the transport- 
ation system. 


The manpower effects of such a change are, of course, rather 
complex. Yet, while they may be difficult to substantiate at this time 
by actual data, the general implications are reasonably clear. Such a 
change in technology clearly will reduce manpower requirements for 
employees involved in the handling of goods in trans-shipment. Further, 
it will probably adversely affect manpower involved in the maintenance 
of car equipment as specially equipped newer-type flat cars replace, to 
some extent, the standard box or other conventional freight car. The 
secondary impact will probably consist of an increase in employment among 
groups involved in the manufacture of flat cars, partly offsetting the 
adverse employment effect of the decreased demand for conventional 
freight cars. Other secondary effects could very well involve an in- 
creased demand for manpower engaged in the manufacture of containers of 
all sorts. For that reason, employment in the trucking industry may 
suffer to some extent. 


What the primary and secondary effects may turn out to be, will 
depend largely - one might almost say, decisively - on what happens to 
the demand for transportation services in general in the future. This 
assessment is based on the fact that any new application of the contain- 
erization principle in the transportation industry, as well as the exist- 
ing piggy-back system, is bound to lead to a more efficient operation 
through combining the advantages which are specific to the various means 
of transport. The increased efficiency of the operation, if reflected 
in changes in the quality or price of the service, likely the former, 
will necessarily affect the demand for transportation services in general 
and railways in particular. It seems likely that the secondary effects 
via shifts in demand will be of greater importance than the direct effect 
of the change in techniques on the employment level. ih is, of course, 
unknown to what extent such offset effects would be operative. In any 
event, it would not be likely to alter the situation appreciably with 
respect to the greatly changed occupational composition of total labour 
demand. 


Improved Equipment 


For the purposes of the report, the term "improved equipment ' 
refers to new types of equipment (excluding locomotives), new materials 
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used in the construction of older types of equipment, and new materials 
used in the maintenance of old equipment. In the light of what is known 
about the application of technological change in the railway industry, 

it is reasonable to expect that the stock of equipment at the end of the 
period under review would be materially different from that at the begin- 
ning of the period and, in one respect or another, better or improved. 


Among the new types of equipment that have made an appearance 
during this period, one has already been discussed in some detail - the 
special-purpose flat car utilized in piggy-back operations. The design 
and the introduction of this flat car is symptomatic of a trend which is 
not confined to the movement towards containerization. There is evidence 
of the railway's attempt to design rolling stock which will perform a 
given function more efficiently and/or more satisfactorily for the cus= 
tomer. Often, the new design does enable the railway to perform a func- 
tion which, hitherto, could not be done. Particular examples of this are 
cars (those equipped to move automobiles) that are fitted with special 
loading suspension equipment, cars which are designed to transport news- 
print in a better condition than in the average box car, refrigerated 
cars to move perishable traffic, and some other examples still in the 
experimental stage. The increasing emphasis on special-purpose rolling 
stock was brought out in the testimony of Mr. Donald Gordon before the 
House of Commons’ Sessional Committee on Railways, Airlines and Shipping 
in 1961, by the fact that purchases by the CNR in 1960 were confined 
exclusively to such special-purpose cars. Further evidence of the 
importance of special-purpose cars is to bé found in the active devel- 
opment work that is being carried out on some additional types of 
special-purpose equipment, notably on a piggy-back flat car which can be 
loaded sideways. 


However, aS was pointed out by the President of the CNR, there 
is an economic limit to the utilization of such special-purpose cars 
because the return haul is not usually available, and, therefore, the 
cars must be returned empty. 


Thus the relationship between freight car miles loaded and 
empty has been changing over the years due to the increasing use of 
special-purpose cars which, by their nature, cannot be utilized as exten- 
Sively as the general purpose box car. This, of course, is not too 
Significant in the Maritime area because the Maritimes always had a high 
empty-load ratio. Nevertheless, even in this region the effect of the 
Special-purpose cars is in evidence. It was found that, while in the 
period between 1948 and 1951 there were approximately between 2.5 and 
3.0 loaded car miles for every empty freight car mile, in the later 
period from 1955 to 1960 there were somewhere around 2.0 loaded freight 


es pany for every empty freight car mile (this may vary between 1.9 
an s ° 


With regard to passenger equipment, we may note the appearance 
of rail liners or Budd cars. This type of passenger equipment is design- 
ed to replace conventional trains where traffic density is relatively low 
and, therefore, the operation of the conventional train entails signif- 
icant losses to the company. The rail liner is designed to save both 
fuel and labour and thus reduce operational costs. It is perhaps of 
interest to note that in many cases where studies are available rail 
liners do not actually convert an uneconomic operation into a profitable 


one but rather provide services to a community or a group of communities 
at a minimum loss. 


the other significant change in the i i 
t passenger-equipment field 
1s the use of air-conditioning in all equipment. 
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Instances of the use of improved and/or new materials in old 
types of equipment (both passenger and freight) are too numerous to 
survey completely. To mention the most important, it is to be noted 
that, due to the superior traction qualities of the diesel locomotive, 
there appears to be a tendency towards larger-capacity freight cars. 
Moreover, the larger-capacity freight cars, in turn, necessitate the 
replacement of journal bearings with roller bearings and the replacement 
of cast iron wheels with steel wheels. In fact, all the 70-ton Capacity 
freight cars are now equipped with steel wheels and a considerable pro- 
portion of the 50-ton capacity cars have already been converted. These 
changes result in the necessity of replacing bearings and wheels at much 
less frequent intervals with a corresponding improvement in service and 
reduction in maintenance requirements, including manpower. Another 
Significant change is the gradual but stable tendency towards using box 
cars with steel body construction to replace freight cars with wooden 
bodies. The cars with steel bodies require far less maintenance than 
those constructed from wood. 


The use of improved or new materials can be best appreciated 
by examining the increasing use of plastics and new types of paint. 
Plastics, when employed to replace cloth, have proved to be more durable 
and easier to maintain, while improved paint, both interior and exterior, 
undoubtedly gives better protection to equipment, thereby reducing the 
amount of maintenance required. 


It is not possible to determine the extent of the manpower 
effects of these changes in technology. It is known that manpower 
requirements in the reporting division 'Maintenance of Equipment' were 
most severely curtailed for two reasons: 1) the use of improved equip- 
ment which requires less maintenance; and 2) improved methods, materials 
and tools in the repair shops which enable the railway to complete the 
required repairs with less manpower. A third reason, and probably of 
more importance ,in terms of locomotives than rolling stock, is the 
changed make-or-buy policy. As was pointed out in connection with dies- 
elization, there is a tendency to purchase replacement parts which, in 
earlier circumstances, would have been manufactured by the railway shops. 
A similar shift in make-or-buy policy is true of car equipment as well, 
but to a lesser extent. 


While considerable improvements have taken place in shop 
methods over the years, visits to main shops have revealed that, gen- 
erally speaking, there is still room for a great deal of mechanization 
and ‘automation'. The extensive use of specialized transfer equipment 
in the machine shops and repair establishments generally seems to be the 
exception rather than the rule. Furthermore, there are quite a few older 
non-automatic machines still in operation which, when and if replaced, 
will certainly be replaced by semi-automatic or automatic machines. 


The impact of technological changes on shop occupations seems 
to be considerable. The almost 30 per cent reduction in the employment 
of painters from 1948 to 1960, the slightly-over 40 per cent reduction in 
employment of coach carpenters, the slight increase in the employment of 
welders in the same period, as well as the shift from the employment of 
carmen without special qualifications to carmen with special skills, 
demonstrate the impact on the occupational structure of the improvement 
in rolling stock. An even greater impact on the occupational structure 
can be seen when the employment of helpers to these crafts is examined. 
It is enough to mention that from 1948 to 1960 the employment of carp- 
enters' helpers declined from 17 to 12, helpers to grinder operators and 
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other production machine operators increased from 2 to 5, carmen helpers 
declined from 251 to 132, helpers to sheet-metal workers declined from 
9 to 2, and helpers to painters declined from 2a COy 2 


The impact of improved shop methods is also of considerable 
importance. In the Moncton repair shop output, measured in work units 
per man-hour, increased about 60 per cent in the period 1948 to 1959. 
This improvement in efficiency with regard to repair work in the car 
shop is of roughly the same magnitude for both passenger car repairs and 
freight car repairs. 


Thus it can be seen that both the use of improved equipment 
and the improvement in shop methods play a large role in explaining the 
sizable reduction in employment within the reporting division of 
'Maintenance of Equipment'. In addition, the reporting division includes 
the repair and maintenance of locomotives, and it has already been pointed 
out that dieselization alone had considerable repercussions on the level 
of employment and occupational mix. 


Integrated Data Processing 


In view of the widespread discussions concerning ‘office auto- 
mation', it is perhaps not necessary to discuss what is the character 
of this technological change. The mechanization of clerical paper work 
and the use of electronic computers in the office area have already 
received considerable general attention from mass media, and from schol- 
ars in a number of fields. The railway industry is particularly suited 
to the adoption of these techniques due to the size and complexity of 
its operations, the control of which has always necessitated a great deal 
of clerical work. 


In the Maritime area, the conversion to integrated data proce- 
ssing commenced in 1956, when the manual payroll operation was converted 
to a punch card operation. Subsequently, and up to the end of 1960, a 
considerable proportion of all clerical tasks was converted to computer 
Operations including capital accounting, accounts payable accounting, 
car tracing and car accounting, revenue accounting, personnel statistics, 
labour cost distribution accounting, and various other smaller tasks. 
There is every indication that the conversion of other clerical functions 
will proceed as larger computers capable of greater speed and capacity 


appear on the market and are economically attractive to the railway 
industry. 


oe Integrated data processing systems, while they increase produc- 
tivity to a very significant degree in the clerical area, actually seem 
to have increased employment opportunities rather than the Opposite. 
This is due, of course, to the well-known fact that computer systems and 
mechanical data processing have created a vastly increased demand for 
information and analysis of the type that was impossible to obtain prior 
to the introduction of an integrated data processing system. The expan- 
Sion of employment opportunities in the clerical field, however, perhaps 
minimizes,but certainly does not eliminate, the individual adjustment 
problems arising out of the rapidly changing composition of total cle- 
rical manpower demands. (See Chapter 6.) 


The impact of integrated data processing on occupations is far- 
reaching. A comparison of employment in the Atlantic region accounting 
department between 1955 and 1959 shows a decrease in employment for time- 
keepers, clerks, posters, calculator operators, ledger and payroll 
ee On the other hand, clerical occupations specific to integrated 

ata processing made their appearance. In the accounting department 
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itself, total employment in the period 1955 to 1959 declined from 184 to 
168, @ drop of about 1] per cent. It i's interesting to note that super- 
visory positions form a larger proportion of the 1959 total. 


The detailed occupational breakdown available for 1948 and 
1960LL/ shows a decrease in the clerical group of from 832 to 749: chief 
clerks and assistant chief clerks decreased from 58 to 453; senior clerks 
fromyst to 27; clerks from 623 to 553; and typists from 19 to 3. On the 
other hand, certain clerical occupations which have specialized func- 
tional titles attached to them such as cashiers, timekeepers and staff 
recorders increased roughly by one third. 


Among the office machine operators, a group, by the way, into 
which were classified the newly emerging occupations which did not exist 
in 1948, it is interesting to note that comptometer and other office 
machine operators dropped from 40 in 1948 to 16 in 1960. Their place 
was taken by 71 machine operator clerks, an occupation which did not 
exist in 1948, a chief clerk machine operator and a 100 per cent increase 
in communication equipment operators, some of whom are necessary to 
transmit data to data processing centres. 


A reason has already been given for the increase in employment 
at the supervisory level. To some extent, this can be looked on as a 
secondary impact of integrated data processing, because the analysis and 
evaluation of new types of information, as well as a more intensive 
utilization of previously existing information, necessitate a larger 
supervisory staff. Moreover, integrated data processing tends to upgrade 
jobs in the sense that job content changes and involves greater respon- 
sibility as well as a greater proportion of time devoted to analyzing 
and evaluating as against mechanical clerical tasks. 


Technological Changes in the Maintenance of Ways and Structures 


Technological changes in this area which took place during the 
decade under review are of several types. They include mechanization of 
the tasks involved in rail laying and maintenance, use of new and 
improved materials, and finally some organizational changes. 


The maintenance of roadbeds and tracks, as well as the laying 
of new tracks, used to involve a very large number of unskilled lab- 
ourers. This is not to say that there were no highly skilled supervisors 
or workmen involved, but their numbers were, generally speaking, neg- 
ligible. During the post-war period, a large number of specially design- 
ed machines have appeared on the market which, to a large extent, per form 
the work much more efficiently and quickly. The mechanization of these 
tasks enables the railway also to improve the quality of the work done, 
which results in a greater span of time between major repairs on both the 
track and the equipment which travels on it. 


One of the best indications of the degree of mechanization is 
to be seen in the number and types of machines utilized in track main- 
tenance work at various points in time. There are several ways to 
approach this problem. Of the 65 kinds of machines existing in the 
inventory in 1960, 41 were acquired sometime after 1950 and only 24 were 
of the type which were already utilized by the CNR during the year 1950. 
Another way of looking at the picture is to compare the number of 
machines in the CNR inventory in 1950 and 1960. In the former year there 
were 173 units employed in the area, in the latter 643. As some of the 


11/ See Table 16 page. 62. 
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machines used in 1950 had become obsolete by 1960 and have been retired 
for scrap, it is evident that the most of the machines existing in 1960 
were of the newer type and were obtained during the decade for theatieee 
time. It may be of interest to note that a majority of the machines 
were, in fact, acquired in the second half of the decade from 1955 to 
1960. The trend seems to be by no means at an end. New types of 
machines or improved machines, which are continually becoming available, 
have the two-fold effect of raising productivity and reducing the amount 


of work required. 


In addition to the use of specialized machines in track main- 
tenance and rail laying, the use of new or improved materials contrib- 
uted significantly to the changes in both the level and occupational 
composition of employment in this reporting division during the years 
1948 to 1960. 


The use of new materials or improved materials in the main- 
tenance of track and structures typically includes: treated ties, 
heavier rail, crushed rock ballast, and improved paints and plastic 
materials in the maintenance of buildings. Of these, only the first is 
in itself of great importance. Generally speaking, treated ties have a 
much longer replacement cycle than untreated ties, thus reducing the 
annual maintenance work (primarily the manual part of it) required by the 
existing network of track. While the replacement of untreated by treated 
ties had not yet been completed at the time of this study, the most of 
the ties had already been replaced by treated ones and the program was 
proceeding speedily. 


The organizational changes are, in a sense, an outcome of the 
better quality roadbed and the mechanization of work involved in the 
maintenance of track. There are essentially two types of organizational 
changes occurring. The first is the establishment of large floating 
gangs - usually on a regional basis - which perform the work by moving 
quickly from one area to another by means of motorized transport and 
are equipped with all the mechanized means at the railway's disposal to 
perform the job. The other change has been a gradual lengthening of the 
sections. Due to the improved quality of the roadbed and track, it is 
now possible for a given number of men under a foreman to control a 
larger section of the track adequately. 


In connection with the new types of rail-laying methods and the 
use of certain new materials, it is now possible to organize special- 
purpose gangs which perform a given task very efficiently. Typical of 
this sort of application is the laying of a new kind of track, that is, 
one with welded rails, by a ‘welding gang'.12/ Welded rails are not yet 
widespread in Canada due to some difficulties with climatic conditions, 
but in almost every region some instances of welded rail are in evidence. 


The steady advance of technology itself and its application by 
the CNR in this work area are well substantiated by some specific produc- 
tivity information. 


113/ The data indicate that total man-hours per ‘equated track 
miles were 2,423 in 1948 and 1,896 in 1949, after which considerable 


12 ' ; . 
12/ A "welding gang' may Simply be an old-fashioned mechanized gang with 
13/ welders added. 


‘Equated track miles' means a weighted average of various quality 
track mileage normally used to Compare maintenance expenditures. 
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fluctuations occurred. A high was reached in 1952 with 2,441 man-hours. 
From this time oe man-hours per equated track mile held reasonably 
steady till 1956,24/ when large reductions occurred, and by 1960 there 
were only 1,196 man-hours per equated track mile. In addition to the 
increase in physical labour productivity, there has been quality improve- 
ment of output over the years which is not taken into account by such 
comparisons. 


The impact of these changes on employment has, of course, been 
quite severe. Not only has the demand for labour been reduced, but 1% 
has undergone very extensive qualitative changes as well. The available 
1948 to 1960 occupational breakdown of employment in the Maritime area 
reflects these changes in employment rather accurately. Equipment 
Qperators increased from 55 in 1948 to 138 in 1960, an increase of about 
150 per cent. Almost every occupation within this group has increased, 
but of particular interest is the category ‘operator track maintenance 
machinery’ in which employment has risen from 15 in 1948 to 40 in 1960. 
However, while this classification is restricted to the more specialized 
machinery, the operators of front-end loaders, electric cranes, tractors 
and bulldozers have increased likewise. As with the operators them- 
selves, similarly with their helpers. While the whole group of craftsmen 
and operators' helpers have declined from 967 to 439 during the period, 
cranemen's helpers increased from 3 to 6 and helpers on road maintenance 
machinery increased from zero to 33. 


The lengthening of the sections has resulted in reduced employ- 
ment opportunity for sectionmen and section labourers. Accordingly, it 
was found that sectionmen decreased from 1,670 to 1,142 in 1960 and 
labourers-section from 173 to 83 in the same period. At the same time, 
section foremen decreased from 353 to 291. 


Mechanization of the work, together with some of the organiza- 
tional changes have, of course, affected the utilization of extra gangs 
for track maintenance. In this context, attention is drawn to the trend 
toward larger mechanized gangs. Consequently, foremen and assistant 
foremen, extra-gang, decreased from 81 to 43 in 1960 and labourers, 
extra-gang, were reduced from 1,765 in 1948 to 695 in 1960. 


On the other hand, the employment of ‘extra-gang tool operators’ 
and their helpers has increased in the same period. The job title 
'extra-gang tool operators' covering operators of portable power or air 
Poclesswas assigned to oné job. in 1948 and to. 15 jobs in 1960. There 
were no '‘extra-gang tool operators helpers' employed in 1948, but 18 
employees with this job title were found on the payroll in 1960. 


The use of machines and power tools, of course, requires a 
certain amount of maintenance, some of which is carried on throughout the 
year, although most of the maintenance is done during the off-season by 
the operators themselves. Thus the employment of machine operators in 
track maintenance is much less seasonal than that of the unskilled lab- 
ourers whom they replaced. Also, some year-round jobs have been created 
by the use of smaller power tools. In 1960, there were 17 power-tool 
maintainers employed while none were on the payroll in 1948. 


Ly 1956 was the first year when a separate work equipment group was 
organized and the CNR started to move decisively towards rapid and 
large-scale mechanization of ways and structures work. 


Pe. 


The foregoing examples of changing employment levels in partic- 
ular occupations are but the more dramatic indications of the results of 
various technological changes in this functional work areae 


Needless to say, they do not present the total effect but 
rather attempt to buttress the general points made in connection with 
changing technology in the ‘Ways and Structures Maintenance' field. The 
less important but still significant occupational shifts can be easily 
seen on an examination of the detailed occupational breakdown. Two kinds 
of occupational breakdowns will be presented in later chapters from which 
a better appreciation as well as more detail can be obtained with regard 
to the over-all occupational changes that have taken place between 1948 
and 1960 in this particular reporting division. 


Other Changes in Technology 


The above brief discussions of specific changes do not, of 
course, exhaust-all the technological changes that have taken place in 
the railroad industry during the decade under review. There are a large 
number of changes that were introduced either to facilitate the introduc- 
tion of one or several of the specific changes mentioned or were 
introduced on their own merit. These, generally speaking, have had a 
lesser impact on employment levels than the eight discussed in detail but 
are by no means unimportant. For example, a relatively new technique in 
various phases of railroad operations is the use of radio telephones for 
purposes of communication between supervisor and operating personnel 
located on the jobs. Radio telephone is by now extensively used in large 
repair shops, and in traffic control and yard operations as well. The 
extensive use of loading as well as unloading equipment affected in the 
past, to a considerable extent, the manpower employed in the freight 
sheds, and this has been discussed on page 16, under Merchandise Services. 
It should be noted, however, that the use of this equipment is not 
contingent upon the reorganization involved in the merchandise ‘services 
scheme although, no doubt, it was an enabling factor. 


Let it be noted in passing, therefore, that in addition to the 
specific technological change clusters discussed in this chapter, there 
were many technological changes taking place in the railroad industry, 
ranging anywhere from the very small to the quite significant, which 
have not been mentioned in this study. The ones covered briefly in this 
report seem to be simply a sample of large-scale changes which, in the 
opinion of railway officials themselves, stand out among the others as 
those which have had the most pervasive, as well as the most significant, 


impact on employment in the railroads both qualitatively and quantita- 
tively. 


The over-all effect of technological change, small- and large- 
scale, 1s most readily observed through global productivity data, which 
will be discussed in the next chapter. 
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Chapter 3 


Productivity 


The objectives of firms which change their techniques of 
production are not usually stated in terms of increased productivity per 
se, but of greater economic efficiency. Many available techniques that 
may have great potentiality for labour saving or for lower Capital costs 
per unit output under optimum conditions, may prove uneconomical to 
particular firms because of such problems as high cost and rapid depre- 
ciation of equipment, or of the level of output required to Operate the 
new technique efficiently. Normally, economic efficiency and increased 
productivity both of labour and capital go hand in hand. 


Some degree of cost reduction is usually anticipated by manage- 
ment in all cases of technological change. This may take the form of 
lower labour and/or capital costs per unit of output, lower costs of 
alternative raw or semi-processed materials, fuels, etc. In those indus- 
tries where unit labour costs of output are a small proportion of total 
unit costs, the reduction of labour costs may be a largely irrelevant 
consideration in the introduction of new techniques. 


Technological changes may also be dictated by the exigencies of 
competition. By introducing new products or services firms may expand 
their markets or avoid loss of market to their competitors. As markets 
expand, economies of scale may be achievable. 


Another factor tending to make change attractive nowadays is 
the possibility, through technical and organizational changes, of 
achieving greater simplicity of financial, production, and personnel 
administration. Such new techniques may, for example, provide more 
readily accessible business information or the possibility of maintaining 
lower inventory levels than previously, all of which should show up in 
lower costs, but in the long- rather than short-run. 


In this chapter, trends in labour productivity (as measured by 
manpower requirements per unit output) will be examined. The choice of 
this measure is dictated by the needs of the study: labour productivity 
measures provide a first crude assessment of the impact of changing tech- 
nology on manpower. If a unit of output that formerly required two man- 
hours now requires one man-hour, and if standard hours worked remain 
unchanged, output must double or the work force be cut in half (unless a 
compromise is effected between these Vt ore Tovee! if the employer is to 
reap the full benefits of the new technique 4 Labour productivity 
figures tell nothing about the occupational changes dictated by new 
techniques, and, therefore, a fuller assessment of the impact of techno- 
logical changes must await more detailed analysis. 


It must be mentioned parenthetically that productivity studies 
are frequently used in the rather futile attempt to settle objectively 
the question of whether the benefits of new techniques should rightly 


V/ An unfortunate feature of the rather crude productivity statistics 
that were available for this study is that, if management decides not 
to go the limit in staff reduction, the potential productivity of 
new techniques is not revealed until output begins to expand. This 
helps to explain the sharp increases in productivity that are shown 


between the years 1954-56 and 1958-60. 


2a 


accrue to Labour or to Capital. It is not necessary to take a position 
on this question here, nor should the choice of a labour productivity - 
yardstick be interpreted as a departure from a policy of non-alignment. 
Labour productivity is examined merely because of its clear relationship 
to the more detailed analysis that is to follow. 


In the railroad industry reliable data are readily available 
for input and output series. The number of such series, in fact, creates 
something of a dilemma in deciding which are most appropriate for pur- 
poses of productivity measurement. As all have drawbacks as well as 
attractive features, the problem will be avoided by using them au 


Two measures of output have been used. One is a measure of 
physical output ,(car pees the other is a measure of revenue output 
(revenue aries 


To each of these output measures the following labour input 
measures have been applied: 


1) total sinlovmcne! 


2) total employment excluding that in the reporting 
division ‘General ';6/ 


3) total man-hours worked; 


4) man-hours worked excluding that in the 'General' 
reporting division (see footnote 6)3 


5) man-hours paid. 


Each of these five output measures will be related to the two 
input measures to yiéld ten series indicating trends in productivity. 


2/ In this report, an attempt has been made to use the concepts and tech- 
niques which have been developed by the United States Bureau of Labor 
Statistics in their June, 1953 publication "Productivity Trends, 
1935-1951, Railroad Transportation". Some divergencies from BLS 
concepts occur, but they are, for the most part, of minor importance 
and dictated by the availability of data. 

3/ A car mile is a movement of a unit of car equipment a distance of one 
mile. 

4/ Revenue units: An artificial measure of revenue output, consisting 
of revenue ton miles and revenue passenger miles combined in the 
ratio of 2:1, which reflects the relationship of the two on a revenue 
basis. The definition of a revenue ton mile is the movement of a 
ton (2000 lbs.) of revenue freight a distance of one mile. The 
definition of a revenue passenger mile is the movement of one revenue 
paying passenger for a distance of one mile. The ratio one to two 
has been chosen because, on the average, this is the approximate 
relationship between the real revenue yielded by revenue ton mile 

5/ and revenue passenger mile respectively. 

Total employment as used in this chapter is defined as annual average 
employment in all the occupational groups given in the Monthly 
Compensation Reports, which includes express and road transportation 
operations. 

6/ The reporting division 'General' is made u i 

p mostly of office workers 
and also includes professional and managerial occupations. 
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All of the data used in these calculations were obtained from 
various reports submitted by the CNR to the Dominion Bureau of Statistics 
and the Board of Transport Commissioners, with the Single exception of 
revenue units. In calculating revenue units, the amount of revenue 
yielding passenger traffic in the Maritime area had to be estimated// 
because direct measurements were not available. 


The productivity ratios are presented in the form of labour 
inputs per unit of output. This ratio is not different in its implica- 
tions from its reciprocal, output per unit of labour input, which is 
sometimes used in studies of this kind. 


Two further qualifications should be made before presenting 
the series. First, it must be noted that a small number of employees 
who should have been excluded from the analysis were not. These were 
mostly employed in ferry services or similar non-railroad operations but 
are included in the compensation reports. There is no reason to assume 
that their exclusion would materially affect the trends in the series. 


A second point to be kept in mind is that, during the period 
1948 to 1960, there were significant fluctuations in traffic levels. A 
comparison of productivity series with traffic levels shows that traffic 
levels have a strong effect on productivity. Possible reasons for this 
have already been referred to. It is necessary, therefore, to analyze 
fluctuations of the traffic levels in the period 1948 to 1960 before 
proceeding with the analysis of the various productivity series. The 
details of these traffic patterns are shown in Table l. 


For the CNR Maritime area, car miles, expressed in the form of 
index numbers with 1948 as the base year, fell from 100 to 95.41 in 1949, 
rose to 103.76 in 1951, decreased to 95.88 in 1954, rose to 116.86 in 
1958, Aya a low of 98.42 in 1959, and rose to 113.65 in 1960. Gross 
ton miles&8/ were approximately 20 per cent higher in 1960 than in 1948. 
During this interval, they reached a peak in 1951 and an all-time high 
in 1956. Net revenue ton miles2/ had the same pattern over time as 
gross ton miles, with peaks in 1951 and 1956 and low points in 1954 and 
1958. However, their over-all increase was only about half as much in 
percentage terms as that of gross ton miles. It can be observed in 
Chart A that these three output measures as well as the revenue units 
measure conform very closely to each other in their general pattern. A 
different pattern is presented in Chart B presenting two important out- 
put series for the period 1948 to 1960 representing the entire ‘Canadian 
Lines' system which has been included for purposes of comparison. 


v/ The method of estimation was as follows: a relationship was obtained 
between passenger car miles and passenger revenue miles for the entire 
"Canadian Lines' system. This relationship was then applied to the 
passenger car mile data of the Maritime @istrict. While this may not 
be very accurate, it was considered to be acceptable primarily because 
the magnitude of passenger revenue miles to revenue ton miles is 
usually very small on a system-wide basis as well as in parts of the 
system. Therefore, even if the error were significant by itself, it 
would become much less important when combined with revenue ton miles. 

8/ Gross ton miles - the number of tons (2000 lbs.) being moved one mile 
in road freight or passenger trains. 

gf Net revenue ton miles - the number of revenue producing tons (2000 
lbs.) moved one mile in road freight trains. 
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The output series for the Maritime area show a strongly 
cyclical pattern with troughs occurring in 1949, 1954, and 1958, and 
peaks in 1951 and 1956. The cyclical patterns of car miles and revenue 
units follow each other closely, a closer correlation being evident in 
the post-1954 period than in the period 1948 to 1954. The comparisons 
between points in time where there are traffic levels of a rough equality 
permit some degree of isolation of the effects of technological change on 
productivity, employment, and components of employment. It should be 
noted that output, in car miles, is almost identical in the two years 
1950 and 1958, while output in 1958 is within 2 percentage points of 1948. 
Revenue units in 1949, are almost identical to 1958, while in 1959 they 
are approximately two and a half per cent higher than in the base year 
1948 but, in turn, almost identical with 1951. 


Table 2 shows what has happened to the various productivity 
series from 1948 to 1960. It is obvious from an examination of the table 
that considerable gains in productivity have been made by the CNR in 
their Maritime area during the period 1948 to 1960. 


In terms of 'man-hours worked', labour input requirements per 
unit output (car miles) have fallen about 34 per cent. The advantage of 
using the productivity series incorporating 'man-hours worked' as the 
principal indicator is that it automatically adjusts itself for varia- 
tions in hours of work during the period under review. Indeed, since in 
1948 the predominant standard work week was 48 hours (which has since 
been reduced to 40), it should not be surprising if variations occur 
between productivity measurements incorporating 'employment' and those 
making use of ‘hours worked' data. 


If we exclude the hours worked by employees who are, for the 
most part, office workers, the gain in productivity is closer to: 37 
per cent. 


Comparing productivity in the two comparable years 1950 and 
1958, we find that man-hours per car mile declined approximately 18 per 
cent where all man-hours were used in the calculation, and declined 22.5 
per cent when the 'General' reporting division was excluded. It is 
further interesting to note that productivity seems to rise whenever the 
volume of output rises and falls or remains stable when output declines. 
It is quite evident from examination of the table that all significant 
gains in productivity were achieved during periods of rising output levels. 
The reason for this is probably, as already suggested, that the CNR has 
not attempted to immediately cash in on possibilities for manpower 
economies during periods of declining output period. Indeed, the mater- 
jal in Chapter 6 on mobility patterns suggests strongly that the company 
prefers to realize its manpower economies through normal attrition rather 
than through large-scale layoffs. Thus, the period 1958 to 1960, during 
which business increased, witnessed further moderate declines in over-all 
employment in the Maritime area (see Table 26, page 88).1l 


1 Occupations in the 'General' reporting division. See Chapter 4-ro0r 
a description of the reporting units used in the analysis. 

a4 The requirement that the railways maintain certain minimal services 
would suggest that intimesof falling demand capital equipment would 
be used at considerably less than maximum capacity. This would also 
tend to lower labour productivity. 
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Revenue productivity measuresl2/ reveal similar patterns. 
Hours worked per unit of output declined from 1948 to 1960 by roughly 
29.5 per cent; 33 per cent where hours worked by employees in the 
"General' reporting division were excluded. Taking input in terms of 
employees rather than man-hours, the gains in productivity over the same 
period seem to be about 22 per cent for total employment, and 24 per cent 
with the 'General' reporting division excluded. 


Comparing years that show matching revenue outputs, we find 
that the gain in productivity in the period 1948 to 1959 was approxi- 
mately 20 per cent, in the period 1949 to 1958 it was about 13 per cent, 
and in the period 1951 to 1959 it was 19 per cent. These results 
resemble those obtained for physical output productivity. 


The cyclical pattern previously analyzed is perhaps even more 
pronounced in the revenue productivity series. The periods of increasing 
productivity were from 1950 to 1955, from 1955 to 1956 and from 1957 to 
1960, although in this last period the lion's share of the gain was 
registered between 1958 and 1960, while productivity remained almost 
constant during the period 1957 to 1958. 


The detailed occupational breakdown already referred to made it 
possible to separate out supervisory and non-supervisory personnel, and 
this has made it possible to calculate some rough productivity measures 
for the non-supervisory personnel alone, which may be of interest. In 
1948 there were 16,792 non-supervisory employees who accounted for 94 per 
cent of total employment, while in 1960 there were 14,553 non-supervisory 
employees who accounted for 92 per cent of total employment. As these 
employment figures refer to one pay period of each year, there is an 
implicit assumption that the relation between supervisory and non- 
Supervisory employees was roughly equal throughout the year, since the 
employment figures are being related to output measures which are on an 
annual basis. Revenue units in 1948 were 4,295,770 and, in 1960, were 
4,589,488. At the same points in time, car miles were 221,139,485 (1948) 
and 251,328,361 (1960). 


These figures indicate that revenue units per non-supervisory 
employeel3/ increased from 1948 to 1960 by approximately 20 per cent. 
Car miles per non-supervisory employee rose in the same period approxi- 
mately 32 per cent. These results are comparable in their general mag- 
nitude to the results that were obtained previously by using average 
annual employment. The small discrepancy is due, no doubt, to the varia- 
tion between the employment levels in September of the respective years 
and the annual average. 


Table 3 provides some comparable productivity measures for all 
of the CNR's Canadian railroad operations. If we compare the situation 
of the entire Canadian Lines system to the Maritime area, we find a 
number of contrasts (see Charts A and B). First, in terms of cyclical 
pattern, traffic levels in the Maritimes started to decline in 1951, 
which did not occur until 1952 in the Canadian Lines taken as a whole. 
In fact, while car miles declined one fifth of one per cent from 1951 to 
1952 in the Maritime area, they increased 6.7 per cent on the ‘Canadian 
Lines '14/ system in the same period. While revenue miles declined from 


12/ The five series on Table 2 where output is expressed in terms of 


revenue units rather than car miles. 
13/ This is the reciprocal of the productivity index that is used in the 


rest of this chapter. 
14/ cNR railroad operations confined to Canada. 
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1951 to 1952 by approximately 18 per cent in the Maritimes, they rose 

6-5 per cent on the ‘Canadian Lines' system in the same period. The 
other marked contrast is evident in the traffic pattern after 1958. On 
the Canadian Lines system both car miles and revenue traffic units 
continued to decline, and by 1960 they were 5 percentage points and 

3 1/2 percentage points, respectively, below the 1958 levels. On the 
other hand, in the Maritime area, car miles rose about 14 per cent from 
_the 1958 level, and revenue traffic units rose about 10 per cent, regain- 
ing a major share of the drastic decline from the peak of 1956 to the 
trough of 1958. 


It seems evident from a comparison of Tables 2 and 3 that, in 
the Maritime area, larger productivity gains have been achieved than in 
the system as a whole. This may be due to a number of factors, not the 
least important of which is the fact that the CNR happened to introduce 
new techniques and technological innovations in their easternmost region 
before proceeding to incorporate them across the system to the west. 
This policy should, other things being equal, make the Maritime area a 
high productivity region within the system, which is borne out by a 
comparison of actual productivity Fees ta, 


The close relationship between fluctuations in traffic level 
and the behaviour of the productivity time series, which were noted in 
the data for the Maritime region, are also evident in the data from the 
entire 'Canadian Lines' system. One exception to this, in the ‘Canadian 
Lines' data, is the fact that during the three years from 1957 to 1960 
further gains in productivity have been achieved in spite of the fact 
that traffic levels kept dropping. 


In the United States the experience has been different from 
ours. While traffic levels in the Maritime area and the entire ‘Canadian 
Lines' system of the CNR have been rising, in the U.S. traffic levels 
have been declining. In spite of this, productivity gains of roughly 
42 per cent have been achieved by the U.S. railroad industry in the com- 
parable time period, in terms of both ‘man-hours input per car mile' and 
‘man-hours per revenue traffic unit'. These series are roughly com- 
parable to the ‘man-hours per car mile' and ‘man-hours per revenue unit' 
used in this study, both of which show gains of only 34 and 33 per cent 
respectively in the CNR Maritime area. The other remarkable feature of 
the United States data is that no loss in productivity is evident, even 
for short periods, such as was found to be the case in the CNR Maritime 
area during periods of declining traffic levels. 


Both the U.S. and, to some extent, the ‘Canadian Lines’ data 
suggest that the correlation between traffic levels and productivity 
trends is essentially a short-run phenomenon. Expectations of gains in 
traffic may tend to lead the company to retain employees on the payroll 
and employ them on 'non-productive' projects. Should these expectations 
be disappointed, management can quickly adjust itself to the changing 
situation, revise its expectations, and cut down on its demand for labour.e 
Another factor may be the fact that ‘overhead' employment such as regular 
maintenance of roads, buildings, and equipment injects an appreciable 
degree of inflexibility into the manpower requirements of the railroads. 


15/ Perhaps too much should not be made of this comparison because of 
difficulties in assessing the comparability of the two sets of data. 
On the other hand, it should be possible to place considerable 
confidence in the comparison of productivity trends. 


oe 


However, once expectations are adjusted to a continually lower level of 
traffic, buildings and roads may be abandoned and equipment scrapped, 
leading to a reduction in this component of manpower demand. 


Out of all the material in this chapter, the fact of greatest 
significance for the further development of our topic is simply the over-all 
gain in productivity that occurred over the period under consideration. 

It is of interest to observe that, if the total gain is divided by the 
number of years over which it was achieved, the resulting annual average 
gain is not greatly different from (perhaps slightly less than) the 
average productivity gains achieved by the entire economy during the 
post-war period. 


A further observation was the positive correlation between ris- 
ing traffic levels and gains in productivity. A corollary observation, 
€ege, that such positive correlation is a short-run phenomenon is also of 
considerable importance as an explanation of some of the cyclical pecu- 
liarities of the Maritime area productivity data. 


Lastly, it was determined that the Maritime area became a 
relatively high productivity area within the system by the late 1950's. 
This was attributed to the fact that, in practice, it participated both 
earlier and more extensively in the various programs of technological 
change. 


It is obvious that over-all productivity data are, in them- 
selves, of limited analytical value. They are the result of changes in 
the quality and quantity of investment, employment, and output. The next 
task is to attempt to analyze the changes that have taken place in the 
level and composition of employment in the area. 
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Chapter 4 
Aggregate Changes in Employment 


This chapter deals with trends in employment in the Maritime 
area of the Canadian National Railways. We are now getting to the heart 
of our topic. For the present, we will look at what has happened to the 
composition of employment - taken in fairly large aggregates. In 


Chapter 5 we will attempt to make a much more detailed occupational 
analysis. 


The employment data on which the analysis in this chapter and 
the “next is based are of two kinds. First, there is the employment 
information which is filed by the railways with the Board of Transport 
Commissioners and the Dominion Bureau of Statistics every month and every 
year in the so-called "Monthly Compensation pecceral These data are 
divided into 84 occupational groupings, which fall into five employment 
areas (so-called ‘reporting divisions'). 


These five reporting divisions are: Maintenance of Ways and 
Structures; Maintenance of Equipment; Transportation; Other Operations; 
and General. The titles of the first three divisions also indicate their 
functions. For analytic purposes it has proven convenient through most 
of this study to subdivide the transportation division into, Transporta- 
tion: train, including those employees who are directly involved in the 
operation of trains, and, Transportation: non-train, comprising those 
who are not directly involved in the operation of trains. These sub- 
divisions will frequently be treated as though they were reporting divi- 
Sions in their own right. The ‘Other Operations’ division consists of 
employment in communications, express, cartage, highway-rail transport, 
and outside operations. While reference will be made to this division 
from time to time, it will be excluded, for the most part, from the main 
analysis. The fifth division - 'General', consists of all employees who 


/ The technical details of this reporting base are described in the 
Dominion Bureau of Statistics publication Canadian Classification of 
Railway Employees and their Compensation - Effective January 1, 1956 . 
Before January 1, 1956, a different classification was used to report 
employment to DBS and the Board of Transport Commissioners. Consider- 
able difficulty was encountered in adjusting pre-1956 reported employ- 
ment data to conform with the reporting base subsequent to January l, 
1956. With the help of railway officials, a method was eventually 
developed whereby such adjustments could be made with a sufficient 
degree of accurary to permit the creation of a historical time series 
for the period 1948 to 1960. Due to the nature of the adjustment 
process, the cruder the subdivision of total employment, the more 
accurate are the results of the adjustment process. Consequently, if 
the five functional divisions are adjusted they prove more reliable 
than any of the 84 occupational groupings individually. While, in 
spite of extensive work, some doubt exists as to the accuracy of this 
adjustment process with regard to a small minority of the 84 occupa- 
tional groupings, it is reasonably certain that, in the case of a 
large majority, they do constitute a true and accurate time series. 
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cannot be classified into the other four divisions.2, All information 
regarding employment levels “ay originates from this source is available 
in terms of monthly averages. 


The second source of employment information is of an entirely 
different character. Data for an extremely detailed occupational break- 
down, which consists of 1,114 individual occupations, were obtained from 
the records of the CNR for the pay period beginning September 2, 1960. 
Subsequently, the payroll records for the same period in 1948 were 
obtained, and each individual on the payroll at that time was individ- 
ually ier a into one of the 1,114 occupational categories of the 
1960 data.4/ This procedure yielded a comparison of employment levels in 
all of-these occupations for corresponding pay periods in 1948 and 1960. 
This detailed occupational breakdown proved very useful in constructing 
some large aggregates, which had proved to be impossible to extract from 
the Monthly Compensation Reports. 


Between 1948 and 1960 total employment for all five reporting 
divisions dropped from an annual average of 17,171 in 1948 to 14,633 in 
1960, a decrease of 15 per cent. This was a period during which physical 
output had increased by about 14 per cent and revenue output by about 7 
per cent; in addition to which average hours of work had been reduced 
significantly. The standard work week in 1948 was 45 hours; in all three 
of the terminal years it was 40 hours. Due to the fact that hours of 
work had changed, it is necessary to say something about the relative 
importance of overtime work during this period. 


As for total employment in the 79 occupational groups of rail- 
way operations proper, there does not seem to be any significant increase 
in the amount of overtime work during the period 1948 to 1954. However, 
after 1954 and until 1959, a generally higher proportion of total hours 
worked is indicated as work at overtime rates. From 1959 to 1960 this 
proportion declined and seemed to be at a somewhat lower level than in 
the period 1948 to 1954. While the pattern is clear, the magnitudes 
involved are rather small and are not too significant with respect to the 
total employment situation. Evaluation is rendered even more difficult 
by the well-known fact that before employment increases under the impact 
of an expanding output, industry generally, the railway industry not 
excepted, first tends to intensify its use of the existing labour force 
rather than hiring additional personnel. The reverse is also often 


2/ It contains, for the most part, office personnel, executives and 
officers, as well as professional and subprofessional assistants, and, 
in general, workers whose duties are not related specifically to one 

3/ division but rather to the whole of company operations. 

The term 'monthly average' is used here to designate a magnitude which 
the railway calls ‘mid-month count'. This is a count of all employees 
receiving pay in the first pay period of the month. While this may 
differ slightly from a true monthly average of employment, the diff- 
erence should not be great. At any rate, as the information is 
uniform throughout the period, and the interest centres on relative 

4/ changes, any bias that may exist should be of very small importance. 
The number of occupations relevant to this study was slightly less. 
The total of 1,114 occupations included 59 in ferry services, 102 
in hotels, 47 in communications. Thus the total number of railroad 
occupations in the classification (including highway services and 
express) was 906, of which 24 are occupations in express operations. 
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asserted, iee., that when a reduction in output occurs, overtime work is 
affected first. Indeed, both assertions are borne out by the data 
obtained from the CNR for the Maritime area. 


In the Express Department the pattern exhibits similarities as 
well as differences in comparison to the railway occupations. Overtime 
hours, as a proportion of total hours worked, do tend to be higher in the 
1955 to 1960 period than in the period 1949 to 1954. However, a reduc- 
tion in this ratio started in 1956 (rather than in 1959 as in the railway 
occupations) and resulted in a lower ratio each year until 1960 when the 
ratio of overtime to total hours was no higher than in 1948. 


The impact of fluctuations in the level of traffic can, there- 
fore, be seen as clearly in this time series (overtime) as in the employ- 
ment series. The only difference between the behaviour of the two time 
series seems to be a time lag which shows up in the employment series but 
not in the overtime series. 


Both reduction of hours of work and the lower proportion of 
overtime hours worked in 1960 relative to 1948 provide further clarifica- 
tion of the improvement in the relationship of labour input to output 
evident from the productivity series discussed in the previous chapter. 
It would be obvious, even lacking other information, that production 
techniques must have been changed during this period. As an indication 
of changing production techniques, it would be appropriate at this stage 
to discuss what has happened to investment in the region by the CNR. 
Unfortunately, the information is uneven in quality and somewhat spotty 
in detail. Due to changes in accounting practices, as well as the diff- 
iculty of deflating current dollar figures, the information given in 
Table 4 is presented with serious reservations as to its accuracy. We 
may, however, indicate the general trend. The current dollar series in 
both gross and net investment is deflated first by a GNP deflator and 
second by a CNR material price index which reflects the price movements 
of materials purchased by the CNR. While neither of these deflators is 
entirely satisfactory, they do tend to put the current dollar investment 
figures into a more realistic perspective. 


Table 4 


Gross and Net Investment 
CNR Maritime Area 1948-1960 
(000 dollars) 


In Current In Constant Dollars In Constant Dollars (CNR 


Dollars GNP Deflator Materials Price Index Old 
Net 

1948 eS TO<2 N.A. N.A. 
1949 1,447.0 3,925.7 1,653.7 
1950 1,983.5 4,900.0 2429728 
1951 2,912.4 6,080.8 3,397.8 
1952 Wy te ¥ ot 5,646.1 2,092.4 
1953 2,630.9 6,678.4 3,102.9 
1954 Jee W MPSS, 7,680.0 3,176.0 
1955 1,477.4 4,989.1 1,810.9 
1956 Bs tliss 9,853.2 6,728.4 
1957 4,909.6 8,598.8 5,848.8 
1958 6, 11305 11,416.7 8,315.9 
1959 Bac hen 14,291.7 10,302.4 
1960 8,105.2 N.A. N.A. 
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While we have these reservations about the exact magnitudes of 
investments, there seems to be little doubt that a rising level of 
investment has taken place both in gross and net terms, particularly 
Since 1956. This would imply not only that increasing capital investment 
has taken place per employee, but also that production has become, during 
the twelve years under review, more capital-intensive with respect to 
units of output. 


Table 5 shows the trend in employment for the various reporting 
divisions using 1948 as the base year for comparison. We may notice 
first that, comparing 1948 and 1958, two reporting divisions have expand- 
ed employment not only relative to the total of the five divisions but in 
absolute terms relative to the 1948 base. One of these, the reporting 
division 'General', consisting of various clerical and staff workers, 
does not cause any surprise. On the other hand, the reporting division 
‘Transportation: non-train' which includes employees concerned with the 
operations of trains, .but:not:serving on them, does seem to show an 
expansion of job opportunities that is difficult to explain. 


Among the three reporting divisions which show declines in 
employment, the most serious decline was registered in the area of equip- 
ment maintenance. Employment in the ‘Ways and Structures' reporting 
division fell by 1958 to roughly 76 per cent of the 1948 employment while 
in the reporting division ‘Transportation: train’ the decline in employ- 
ment was slightly less severe. 


Table 5 


Employment and Main Components (Based on Annual Averages) 
CNR Maritime Area in Index Numbers 1948=100, 
Selected Years 


Looe 1958 


(Revenue (Physical Output 
Traffic Volume 
Approximately Approximately | 


Equal to 1948)]| Equal to 1948) 


REA Ella Sneratae aiehance cate velesmaoeacatene Lom .28 


Ways and StructureSeccecee 72210 
EQUINE wieis o's a 'ele s'te'e eters) 62.18 
Transportation: trainl/.. T3697 
pee aaa 

GMT PAa iS! sb cise eee a ecatslate 110.25 
Subtotal (5 divisions).... 80.71 


Total Including 
"Other Onera tions’ «<6 <a 


1 ; 
/ Includes occupational groups Nos. 68-79 incl. per DBS post-1956 
o/ Classification. 
Includes occupational groups Nos. 46-67 incl. per DBS post=1956 
classification. 
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It is also interesting to note that a decline in employment can 
be observed in all five reporting divisions from 1957 to 1958, as well as 
from 1958 to 1960. These contractions in the volume of employment must, 
of course, be viewed against the changing volume of traffic. Physical 
volume (car miles) declined from 1957 to 1958 and increased almost 15 per 
cent from 1958 to 1960. A very similar pattern occurs for the volume of 
revenue traffic. This raises the question of how: further manpower 
economies were effected in the period 1958 to 1960 in the face of a 
sharply increasing volume of output. The answer to this seems to be, as 
mentioned in the previous chapter, that the magnitude of the technolo- 
gical changes over the decade, together with increasingly efficient use 
of manpower, provided the company with excess capacity over and above that 
required even for its increased volume of business. 


Total Employment by Skill Lévels 

An attempt has been made to analyze the changing skill composi- 
tion of the total work force of the Maritime area of the CNR, using the 
84 occupational groupings in the Monthly Compensation Reports. This 
attempt has not been very successful, on the whole, due primarily to the 
fact that a large majority of these occupational groups apparently 
contain employees at various skill levels. In addition, the proportion 
of employees in the groups with mixed skills has been increasing since 
1948. It was found that 81 per cent of all employees in 1948 and 1949 
‘were in occupational groupings which were apparently homogeneous as to 
skill content, whereas in 1959 and 1960 the percentage was 60 per cent. 
The classification of these occupations according to skill level was done 
by railway officials which, in itself, may make the data of some interest. 


Table 6, which presents the results of applying this class- 
ification, has the additional disadvantage of being limited to those 
occupational groups which are clearly homogeneous as to skill level. The 
Table indicates an increase in the general skill level over the total 
period under consideration. The unskilled group is the only one showing 
a sizable reduction, while the skilled group registers the largest gains. 
The semi-skilled group shows a slight increase, while, at the technician- 
semi-professional level, the proportion of employees remains stable. Ay 
is interesting to note that these changes are all concentrated in the 
second half'of..the period. The 1953 to 1955 average reveals a trend in 
skill composition that is exactly the reverse of what occurred over the 
entire period of the study. 


Table 6 


Skilled Classification of Total Employment, CNR, Maritime Area 
(rounded to nearest 0.5%) 


Semi- 
Profes- 
sional 


Semi- 
Skilled Skilled | Unskilled 


(per cent) 


Profes- 
sional 


Average 1948-1949 24.0 S720 38.5 
Average | July 1953- , 

July 1955 23.0 36.0 40.5 
Average 1959-1960 28.0 Cio 33.0 


L/ Skill designations of the 84 occupational groups performed by 
railway officials. 


43 


Table 7 


Skill Classification of Total Employment, CNR, Maritime Area 
Skill Classification Devised by Department of Labour 


Professional Professional Skilled Skilled Unskilled 
(per cent) 
1948 029 067 29.93 18.20 50 <91 
1960 267 1.16 30.78 24.86 42 .53 


A second analysis of changing skill composition, based on the 
906 occupational classifications, broadly confirms the changes indicated 
in Table 6. The results of this analysis are shown in Table 7. In this 
classification, the skill designations of various individual occupations 
differ from those in Table 6. Each individual occupation was examined 
and given a skill classification according to the writer's appraisal. 
After individual jobs were assessed in terms of skill, employment in the 
various skill categories was tabulated on the new basis. 


The marked increase in average skill level shown in this Table 
is particularly evident in the professional and semi-professional cat- 
egories. This, while of significance, presents a somewhat exaggerated 
picture of the structural development in railroad operations. Although 
some small portion of this increase is due to upgrading of job titles, 

a more significant part of it is due to decentralization. This is 
important in the sense that executive and professional functions, which 
used to be performed at head office, are now being relocated to the 
regional level. As our inquiry is concerned with the Maritime area only, 
we find a rise in corresponding employment categories when the perform- 
ance of certain functions is shifted from head office to the regional 
office. 


The difference in the results obtained from the two evaluations 
of occupational skill is, as the figures indicate, considerable, showing 
major increases at the semi-skilled, rather than at the skilled level. 
As there is no accepted yardstick for measuring degrees of skill which 
would be particularly appropriate in this instance, we may say that 
neither breakdown is 'better' in any absolute sense. The purpose in 
making the second skill evaluation based on the detailed occupational 
breakdown was to ensure that the classification would be consistent for 
both 1948 and 1960. There is also the advantage of being able to make 
tabulations for the entire work force at both these dates, which was 
impossible using the less detailed occupational classification. 


Table 8 presents results for the communications department. It 
will be noted that the skill distribution here was different from that of 
railway operations proper, and also that different trends in skill com- 
position are revealed. Two features of the changes over time are: the 
relative reduction of skilled people, and the much larger increase in the 
semi-professional category, than was found in the railway operations. 
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Table 8 


Skill Classification of Communications Department, CNR, Maritime Area 
Skill Classification Devised by Department of Labour 


Semi- Semi- 
Professional Professional Skilled Skilled Unskilled 


(per cent) 
1948 = 026 Lye Oar 56.07 26.10 


Supervisory and Non-Supervisory Employees 


The detailed occupational breakdown has been used to assess 
trends for certain groups of workers who were merged into the 84 occupa- 
tional groupings beyond possibility of extraction. The first of these is 
the supervisory group. Classification into this group is based entirely 
on job titles: typical titles which were considered as supervisory jobs 
were supervisor, superintendent, trainmaster, yardmaster, officer, 
manager, inspector, general foreman, etc. It was found that the change 
in this group during the period was as follows: 


Supervisory Employees 
as Percentage of 


Year Supervisory Employees Total Employment 
1948 18 Gard 6.06 


1960 1,209 8.37 


Here again, upgrading of job titles and decentralization of managerial 
functions tend to have the effect of raising the proportion of supervis- 
ory employees in the Maritime area. 


Office and Non-Office Employment 


The detailed occupational classification was also used to 
obtain a breakdown between office and non-office employment. The office 
group was further subdivided into ‘executive' and ‘other’ categories. 
Table 9 indicates that, between 1948 and 1960, the number of executives 
more than doubled, the ‘other office’ group increased moderately in num- 
bers and substantially as a percentage of total employment, while the 
non-office group declined substantially in both absolute and relative 
terms. 


Table 9 


Employment on CNR, Maritime Area 


Office Employment 


Non-Office Employment 


1948 15,431 
89.82 

Per Cent 

. 12,948 

nie 86.63 

Per Cent a 

Per Cent Change 


1948-1960 -3.99 
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Seasonal Fluctuations of Employment 
There is one other aspect of the broad employment picture that 


appears to be worth analyzing, and this is the seasonal patterns of 
employment in the Maritime area of the CNR. For the purpose of this 
analysis, employment data in the five reporting divisions, their total, 
and the total employment including ‘Other Operations', were seasonally 
adjusted, using the 'Census Method No. II'. This method analyzes the 
data into three components: trend and cycle, seasonal, and ae 


There are two questions of interest involved in this analysis. 
The first is: How did seasonal fluctuations in employment compare with 
various other employment series in Canada and in the Atlantic region? 
The second is: In what way, if any, has the seasonal pattern of employ- 
ment in the CNR Maritime area changed over time from 1948 to 1960? 


With respect to the first question, various comparative stan- 
dards were provided by Mr. F. J. Doucet and Dr. Gil Schonning of the 
Economics and Research Branch, Department of Labour, writing in the 
Labour Gazette of May, June, and July, 1960. For the period 1953 to 1959 
they find that the average percentage deviation per month (of a seasonal 
nature) for the series ‘Persons With Jobs in Canada' is 2.8 per cent. 

The same deviation for the Atlantic region is 5.6 per cent, indicating 
that seasonal fluctuations are twice as pronounced in this region as in 
Canada as a whole. If only persons with jobs in non-agricultural indus- 
tries are taken into account in the Maritime area, it was found that over 
the same period the average monthly deviation is 5.1 per cent. 


Our data indicate that in the same period the average percen- 
tage deviation per month due to seasonal factors for the CNR Maritime area 
amounted to 2.7 per cent with respect to both the series including, and 
the one excluding, ‘Other Operations's; showing, in other words, fluctua- 
tions of smaller magnitude than any of the series presented by 
Mr. F. Doucet and Dr. G. Schonning. 


Not surprisingly, considerable variation exists between the 
various reporting divisions with respect to the seasonality of their 
employment. ‘Maintenance of Equipment' and the reporting division 
"General' showed the lowest seasonal amplitudes, namely, one per cent for 
both. The division with the greatest seasonal swings in employment is 
the reporting division 'Maintenance of Ways and Structures', with an 
average deviation of 9.3 per cent. The ‘Transportation: non-train' 
division shows a relatively low 2 per cent, and the ‘Transportation: 
train' division shows an average monthly percentage deviation of 3.6 per 
cent. Thus the greatest seasonal variations are shown by the reporting 
divisions 'Maintenance of Ways and Structures' and 'Transportation: 
train', both of which exceed the magnitude of seasonal variations in 
employment of persons with jobs in Canada as a whole. 


Table 10 provides some answers. to our second question (i-e., 
How did seasonal patterns of employment change over time?). We note in 


5/ It should be noted that in all of these series the irregular factor, 
1e@.e, the residual unexplained variation in employment levels, is 
extremely highe In very simple terms, this means that month-to-month 
variations in employment in the CNR Maritime area cannot be explained 
solely by trend, business cycle, or seasonal factors, as the appar- 
ently contain a sizable random variation. The data were analyzed over 


a fourteen-year period, of which only the twelve years 1958 to 1960 
have been used in this section. 
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this table that five of the seven employment series display a lower 
degree of seasonality in 1960 than in 1948. Only two of the reporting 
divisions (the two subdivisions of the transportation division) display 
a higher degree of seasonality than in 1948. On the other hand, all 
seven employment aggregates display considerably higher degree of seas- 
onality in 1960 than the lowest degree achieved during the period under 
review. 


The trend in recent years towards increasingly greater seasonal 
swings in employment is probably more significant. The only two excep- 
tions to this are the reporting division 'General', in which the degree 
of seasonality in recent years appears to be steady, and the 'Maintenance 
of Equipment’ group, in which the seasonality of employment has declined 
quite significantly in recent years. 


For anyone interested in the detailed information regarding 
both the changes in seasonality in employment in the various reporting 
divisions over time, and a brief analysis of the high irregular factor in 
all of these series, such information is provided in Appendix II at the 
end of the report. 


Table 10 


Seasonal Patterns of Employment 


Degree of 
Seasonality 
in 1960 The Trend 
Degree of | Relative to in the 
Seasonality|Lowest Degree| Degree of 
in 1960 Achieved Seasonality 
Relative in Period in Recent 
1948 1948-1960 Years 
Employment 
in 'General' lower higher stable 
in 'Ways and Structures' lower higher increasing 
in 'Equipment' lower higher decreasing 
im ‘Transportation: non-train‘ higher higher | increasing 
in 'Transportation: train' higher higher increasing 
Total Employment Including : 
‘Other Operations' lower higher increasing 
Tot Empl ent Excludin ; : 
eh eee : lower higher increasing 


‘Other Operations' | 
fe eg he J ed ee 
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Summary 

In retrospect, an examination of changes in large employment 
aggregates indicates that, while total employment in the area declined 
from 1948 to 1960, employment opportunities increased somewhat in the 
'General' and the 'Transportation: non-train' divisions, although both 
have been declining in size since 1957. 


The most striking decline in employment occurred in the area 
of equipment maintenance, but the reduction in the number of jobs in the 
area of maintenance of ways and structures was only slightly less severe. 


Notwithstanding the uneven distribution over time of both 
declines and increases in employment, it is important to note that, in 
the years 1958 to 1960, further reductions in personnel were possible 
even in the face of increasing volume of output. 


It was further found that a significant increase in the skill 
composition of the labour force took place over the period. 


In the period 1948 to 1960 a shift occurred towards employment 
of a larger proportion of employees in supervisory or executive capa- 
cities, as well as in office work. 


There were some interesting findings concerning seasonality of 
employment. First it was shown that the railway does provide relative 
stability of employment when compared to the rather strong seasonal fluc- 
tuations in total employment in the area. It is also shown that in 1960 
the seasonality of employment in the CNR was less than in 1948, but 
higher than already achieved in the past during the period under review. 
Moreover, in recent years, seasonality of employment has tended to 
increase. 
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Chapter o) 
Analysis of Occupational Changes 


In this chapter an effort will be made to examine in greater 
depth the two basic sets of data introduced in the previous chapterl/ and 
_to describe in detail the occupational changes that have resulted from 
changing technology. Some effort will also be made to examine the timing 
of these occupational changes. 


Information from the Monthly Compensation Reports 


The material to be considered in this section is presented in 
Tables 11-15. These Tables present employment averages for the years, 
1948, 1954, 1958, and 1960. 1954 was chosen as a reference date because 
tt Splits the period of the study in half, and the year 1958 was used 
because, as will be recalled, there is a close relationship between the 
volume of physical output (car miles) for this year to the year 1948. 


Tables 11-15 all have the same format, and are divided into 
seven columns. Column 1 provides the actual numbers in each occupation 
in the year 1948. Many of these occupations involve very small numbers 
of workers, and it therefore becomes a matter for individual interpreta- 
tion as to whether or not even rather striking percentage changes are of 
any actual significance. Columns 2 to 4 give the percentage change for 
each occupation between the year 1948 and the years 1954, 1958, and 1960 
respectively. Column 5 provides the percentage change in employment 
between the years 1958 and 1960. It will be recalled that physical out- 
put increased by 15 to 22 per cent between 1958 and 1960, depending on 
the output measure that is used. In columns 6 and 7 a statement is 
provided as to the relative change of each occupation over the period 
1948 to 1958, as compared, respectively, to the change over the same 
period in total CNR Maritime employment, and to the change that occurred 
in the particular reporting division in which the occupation is located. 
The information in these Tables will permit some observations concerning 
the timing of occupational changes. The importance of the timing of 
occupational changes stems from the fact that during the first half of 
the time period of the study most of the major technological changes that 
need to be considered were in the planning or introductory stages, while 
during the second half, a number of major innovations were in large-scale 
operations. 


We now go on to examine what occurred in each of the five 
reporting divisions. 


1. The 'General' Reporting Division: Paplesite, «this division contains 
those employees least likely to be directly affected by the major techno- 


logical changes under consideration, data processing by computer excepted. 
At the same time, we must observe that modern technology tends, as a 
rule, to require more administration and higher level technical expertise 
than was required in the past, and there is some evidence of this in the 
employment changes in this division. 


/ These two sets of data are: firstly, the monthly employment informa- 
tion arranged according to the 84 occupational groupings of the 
official reports submitted by the railways to DBS and the Board of 
Transport Commissioners; and, secondly, the detailed occupational : 
breakdown of employment for September 1948 and September 1960, accord- 
ing to 906 titles for railway and express occupations. 
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The division as a whole increased its employment moderately 
between 1948 and 1958 (as against a declining trend in employment for the 
Maritime area as a whole) and between 1958. and 1960 declined somewhat 
less than total employment. 


The expanding occupational groups of really major significance 
are in the executive, professional and clerical classifications. All of 
these groups may have been affected, not only by technological changes, 
but also by a policy of decentralization of administrative function.2/ 
Thus, to some extent, employment gains in the Maritimes may have been 
offset by losses in Montreal. The expansion of the executive group was 
fairly steady throughout the entire period, while the professional group 
picked momentum during the later period. The clerical group is by far 
the largest in the division, and showed moderate percentage increases to 
1958, with a subsequent slight decline. There were rather erratic shifts 
in the number of storemen and stores labourers, a large percentage 
increase having occurred between 1954 and 1958. 


2. The ‘Ways and Structures' Division: Table 12. This division has 


declined quite markedly since 1954. The decline reflects the increased 
use of heavy construction equipment (see Occupation 21: Work Equipment 
Operators and Helpers), the lower maintenance requirements of improved 
roadbeds, and the use of more mobile maintenance gangs. 


The sharpest declines, affecting the ish), number of workers, 
have been among extra-gang labourers and sectionmen. The extra-gang 
labourers work at special and seasonal jobs, such as ditching, grading, 
laying of track and snow removal, and their decline reflects both the 
increased use of heavy equipment and improved condition of roadbeds. 

The sectionmen have been affected by similar improvements, as well as by 
more automatic signalling and switching apparatus. There has been an 
increase in most types of supervisory personnel (on a rather small base) 
except for section foremen, and an increase in heavy equipment operators 
since 1954. The relatively small number of workers concerned with the 
maintenance of signals increased considerably after 1954. 


Most of the major changes in this division occurred after 1954. 
Some of the trends (as in the case of work equipment operators and of 
sectionmen and foremen) were reversed or moderated during the period 
1958 to 1960. 


3. The 'Equipment' Division: Table 13. This division underwent a 
decline in employment of 37 per cent over the entire period, which is the 
largest percentage decline exhibited by any of the five reporting divi- 
sions. This decline was much greater proportionally than that of CNR 
Maritime area employment as a whole, and was spread fairly evenly over 
the entire time span and over the various occupations making up the 
division. 


The trend appears to be related primarily to dieselization and 
also to improved shop methods. A shift in the company's make-or-buy 
policy may also have been a factor in declining employment. 


2/ There may also have been a certain amount of upgrading of job titles. 
3/ The majority of occupations in this division have actually increased 
their numbers over the period under review. These two occupations 
(which are the two largest in the division) have set the downward 


pattern for the division as a whole. 
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There were sharp declines in all of the IE eee trades 
associated with the building and repair of steam Toconetives: 4 At the 
same time, employment of electrical workers increased rather sharply, 
more electrical maintenance being required for diesels than for steam 
locomotives. There is also, in this division, the same decline in lab- 
ourers and other unskilled workers observable generally throughout the 
system. 


4. The 'Transportation' Division (non-train): Table 14. This division 
increased in size between 1948 and 1954, declining moderately thereafter. 
Within the division, the occupational trends show the effects of fewer 
and bigger trains, as well as of a certain amount of scaling down of 
passenger services. This division displays a reversal of the pattern in 
other divisions, in that supervisory personnel have tended to decline 
slightly in number, while certain types of unskilled employment have 
tended to increase. 


The slight decrease in train dispatchers reflects the more 
efficient dispatching methods inherent in centralized traffic control, 
while the decline in all types of sleeping and dining caro/ personnel was 
due to the elimination of many of these services because they had proved 
unprofitable. The largest numerical increases in this division have been 
among freight handlers, while a very high percentage increase is shown 
for baggage, parcel room, and station attendants. Small stations and 
their personnel appear to have been virtually eliminated during the 
twelve years under review. 


With respect to timing, the decline in the various types of 
dining and sleeping car personnel was fairly evenly divided over the 
entire period, although the major decline in conductors occurred prior to 
1954, whereas the decline in porters occurred subsequently. The growth 
in numbers of station attendants, as well as the decline in small station 
personnel occurred mainly after 1954. The increase in labourers was not 
a steady trend: their employment was up sharply in 1954 over 1948, it 
had declined considerably by 1958, and increased somewhat between 1958 
and 1960. 


Se The 'Transportation' Division (train): Table 15. The effects of 


dieselization are no more apparent than in this division, which declined 
by almost one-quarter over the twelve-year period. The declines were, in 
almost all cases, fairly evenly distributed through the time period. It 
is interesting to note that the employment of firemen declined less than 
that of engineers, both numerically and in percentage terms. This 
suggests that the firemen have been successful in protecting themselves 
against the consequences of the redundancy of their occupation, although 
they, along with engineers and brakemen, have been affected by a lower 
over-all requirement for train crews. There were moderate increases in 
the employment of yard workers. In this connection it must be noted 
that, during the time span of the study, the Moncton humpyard had not yet 
begun to operate. 


a Major diesel repairs tend to be assembly-type operations, and, during 
the period of the study, the diesels were new enough to not require 

5 / any great amount of even this type of maintenance. 
This was true for the periods studied. The trends affecting passenger 
that fie and dining car personnel have now been reversed. 
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Regarding the period 1958 to 1960, it should be noted that this 
reporting division is mainly composed of operating employees, for whom 
the correlation of volume of traffic and employment levels should, on the 
face of it, be very strong. It is therefore somewhat surprising that 
over-all employment in this division continued to decline. It should be 
noted though that the decreases in employment occurred in only four of 
the twelve component occupations of the division, with firemen being 
particularly hard hit. 


Some Conclusions. It should be useful at this point, before developing 
alternative occupational information, to briefly summarize our findings. 
Because of the detailed nature of the information, only the most import- 
ant changes can be indicated here, and even these must be confined to a 
generalized statement without details or qualifications. 


One of the most important generalizations that can be made is 
that whatever changes in employment levels occurred, the greater propor- 
tion of them tended to occur in the period 1955 to 1960. This gives some 
indication of the way in which the employment effects of technological 
change have gathered momentum during this period, a conclusion that is 
borne out by the fact that employment levels in an overwhelming majority 
of the occupational groups declined in the period 1958 to 1960, at the 
very time when output rose on the order of 15 per cent. 


Another rather significant observation concerns the great 
group-to-group differences in employment changes within each reporting 
division. This shows that the over-all change in employment in a divi- 
Sion is often not helpful for the purpose of analyzing changing occupa- 
tional structure. For instance, sharp declines in a few groups within 
the 'Ways and Structures' reporting division completely conceal the fact 
that most occupational groups in the division show increased employment 
over the reference period. 


The Detailed Occupational Breakdown 
The second approach to the analysis of changing occupational 


structure of employment in the CNR Maritime area is made on the basis of 
an extremely detailed occupational breakdown, which was described in the 
previous chapter. Obviously, such a fine classification of jobs is not 
directly suitable for occupational analysis. However, it does provide 
opportunities for grouping the data in various ways that would be imposs- 
ible using the more heterogeneous occupational groups contained in the 
Monthly Compensation Reports. Needless to say, such groupings tend to be 
highly subjective. The important thing, nevertheless, is not whether a 
given occupation is classified into one group or another, but rather 
whether it is classified consistently for the two time periods. 


Hotels, ferry services, and communications have been completely 
or partly excluded from this analysis. The occupations shown in Table 16 
(p. 62) are divided into 24 broad groupings containing 182 occupations. 
These include, in addition to the railroad occupations, cartage, highway 
services, and express occupations. Of these, one broad grouping, includ- 
ing 11 occupations, covers the express department. Table 17 presents a 
separate but similar breakdown for the communications department. 


If we first consider the broader occupational groupings, it is 
evident that 15 of the 24 have expanded their employment over the period 
1948 to 1960. Those showing a declining level of employment ae 
"clerical occupations exclusive of office machine Operators ; ese 
tices', ‘occupations connected with on-train sd ideas op ates ; freight she 
occupations’, 'foremen and assistant foremen', ‘skilled eee ae ; ; 
"helpers to skilled tradesmen', and "unskilled labourers’. In genera 
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terms, the decline in the employment of clerks is due to the increased 
degree of mechanization of office tasks. The decline in employment of 
apprentices, skilled tradesmen, and their helpers can be largely attri- 
buted to the use of better equipment of all types, of new materials, and 
of new techniques in equipment maintenance and repair. The sharp decline 
in employment levels for occupations connected with on-train operations 
is mainly due to the changing pattern of traffic. More specifically, 
this employment decline is associated with the diminished importance of 
passenger traffic, an operational area that is more labour intensive than 
freight traffic operations. A subsidiary cause of the same decline was 
identified in more efficient dispatching, routing, and traffic control. 
The reduction in freight shed jobs is primarily due to the use of loading 
machinery, and to some extent to the use of ‘trailers-on-flat-car' or 
'oiggy-back' traffic. While 'foremen and assistant foremen' experienced 
a small decline in employment, this was almost entirely due to a decline 
in the employment of section foremen, extra-gang foremen, and foremen of 
ancillary services such as junkyard,’ fuel plant, etc. However, all other 
categories of foremen registered gains in employment. The last broad 
group - unskilled labourers - also experienced a decline in employment 
opportunities. This, of course, is not surprising. While they still 
account for a sizable proportion of’total employment in the railroad, the 
demand for their services in all functional areas has been diminishing 
Since 1948. 


Among the broad occupational groups which show expanded employ- 
ment over the twelve-year period, there are many differences in the 
degree of expansion. The greatest expansion (in terms of percentage 
change, although this is actually a small group) occurred among equipment 
operators which, in this particular instance, means operators of heavy 
equipment such as steam shovels, bulldozers, front-end loaders, electric 
cranes, etc. The other four groups which more than doubled their employ- 
ment levels are the professional occupations, various types of instruc- 
tors, yard supervisory occupations, and machine operators. The last type 
includes all kinds of machine operators except for operators of office 
machines and of heavy equipment. 


Employment in the express department rose over the period from 
Did EO. (27, .aygain. Of roughly 27e oer ‘eent. whilé-employment in the com- 
munications department rose very slightly from 387 to 394. 


In what follows the changes from 1948 to 1960 in employment 
levels for any occupational group will be classified into one of the 
following categories: 


1) employment more than doubled; 


2) employment increased less than 100 per cent, but 
more than 15 per cent; 


3) employment increased, but less than 15 per cent; 

4) employment decreased by up to 49 per cent; 

5) employment decreased by 50 per cent or more. 
The criteria chosen are, for the most part, arbitrary. The 15 per cent 
criterion used in groups Nos. 2 and 3 represents the approximate increase 
in traffic volume in 1960 relative to 1948. This separates those groups 
which have increased proportionately more or proportionately less than 


physical output over the period, but did not exceed the 100 per cent 
increase in employment levels. 
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We must still add two further Categories: 
6) employment remained steady; and 
7) employment in 1948 was nil. 


This last category reveals a difficulty that was encountered due to 
changing personnel practices. Some of the existing positions were non- 
existent in 1948 and are, of course, merely changes in job titles. These 
changes are in keeping with the widespread tendency in the economy to up- 
grade jobs by assigning new titles. To some extent, this group is 
accounted for by the fact that, in the interest of more efficient opera- 
tion and concurrently with changing technology, new positions were estab- 
lished as time went by. It seems reasonable from the analysis of cat- 
egory 7) that the new positions established in the supervisory categories 
reflect, for the most part, job title upgrading and, to a lesser extent, 
the establishment of bona fide new positions. Among the non-supervisory 
job groups, however, there is little evidence to indicate that purely 
formal job title upgradings have been a factor to any large extent. We 
must conclude, therefore, that most of the job groups in which employment 
was zero in 1948 do constitute a reflection of changing technology. 


The 171 job groups are distributed through the seven categories 
as follows: 


1) employment levels more than doubled, 31 groups or 
Vesper centvor all groups’ 


2) employment increased more than 15 per cent but less than 
100 per cent, 24 groups or 14 per cent of all groups; 


3) employment levels increased less than 15 per cent, 13 groups 
or approximately 7 1/2 per cent of all groups; 


4) employment levels decreased up to 49 per cent, 47 groups 
OF about 27 1/2 per cent of all groups; 


5) employment levels decreased by over 50 per cent, 
19 groups or 11 per cent of all.groups; 


6) no change in employment level occurred in 9 groups, or 
approxiately 5 1/2 per cent of all of the groups; while 


7) those occupational groups which did not exist in 1948 
number 28, accounting for 16.5 per cent of the groups 
existing in 1960. 


Of particular interest in connection with the impact of tech- 
nological changes on employment are the new occupations which have 
emerged during the period under review. Table 16 shows that these are as 
follows: superintendent or manager staff department or Givision.s, pro,es= 
sional occupations other than engineering, assistance to management and 
to professionals on the subprofessional level, technical assistance not 
specified, statistical technicians, inspectors of working conditions, 
checkers of materials, management skill instructors, supervisors of 
training programs, yard signals and similar operations instructors, ea 
ing instructors, chief clerks-machine operators, clerks-machine opera Ors, 
sales trainees, student engineers, student telegraphers, Se aden 
agents, motor mechanics, machinists with subspecialty - exe LUCY welding, 
helpers on road maintenance machines, helpers to operators extra-gang, 
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locomotive testers' helpers, yard office supervisors, diesel engineers 
in ways and structures, small power tool operators, and front-end 
loader operators. 


Of all of the employment groupings, those at the two extremes 
may be of special interest, i.e., categories 1) and 5). The groups in 
which employment levels have increased by more than 100 per cent from 
1948 to 1960 are as follows: engineers designated by functional areas, 
assistant engineers designated’ by functional areas, sales representatives, 
inspectors of efficiency, engineering and technical instructors, crew 
dispatchers and routing aides, operators of communication equipment, 
buyers and assistant buyers, electrical workers, trainmasters, baggagemen, 
coopers, loading equipment operators, mechanical maintenance repairmen, 
signal maintainers, roadmasters and assistant roadmasters, gardeners and 
other non-railroad crafts, cranemen's helpers, production machine opera- 
tors' helpers, signalmen's helpers, yardmasters and general yardmasters, 
electric crane operators, crane operators, tractor operators, steam hoist 
operators, bulldozer operators, track maintenance machinery operators, 
bricklayers and masons, to operators" extra-gang, acetylene burner opera- 
tors, and grinder and wheel press operators. 


The groups with the greatest reductions in employment level are 
as follows: inspectors and investigators of claims, typists, comptometer 
and other office machine operators, machinists, apprentices in shop 
crafts (other than carmen, machinists, and electrical workers), waiters 
and stewards, chefs, car service operators, shedmen (stores) and freight 
loaders, boilermakers, welders' helpers, machinists' helpers, blacksmiths' 
and hammersmiths’ helpers, boilermakers' helpers, pipefitters' and 
plumbers' helpers, sheet-metal workers' helpers, painters" helpers, weld- 
ing machine operators, and labourers' extra-gang. 


The rest:of the occupational groups fall between these extremes. 
It is interesting to note that practically no group of tradesmen adversely 
affected by technological change appears in the list of those groups with 
the most drastic reductions in employment. On the other hand, a great 
number of helpers in various crafts do show up among the occupational 
groups most heavily affected. This contrast is indicative of the fact 
that adjustment processes are modified to a considerable extent by the 
seniority provisions of the collective agreements, and the various time 
lags involved in the introduction of new techniques and new equipment. 
The effects of technological changes often get transmitted to groups other 
than those primarily affected. In this particular case the reduced demand 
for diverse crafts was transmitted to the helpers and apprentices. To 
adequately evaluate the full effects of technological changes, it is often 
necessary to look for such diffusion of effects. 


Another source of difficulty in assessing the full effects of 
technological change is the well-known tendency for some individuals or 
individual crafts to change their actual work while retaining or slightly 
altering their job titles. For example, some carmen, machinists, and 
boilermakers who specialized in welding are now called carmen-welders, 
machinist-welders and boilermaker-welders. Again, the so-called mechan- 
ical maintenance repairmen may have come from a number of crafts. 

Another instance of such a change in job title is the sharp decline of 
freight loaders, shedmen, stores and freight boarders, vis-a-vis the 
rather significant increase in the number of loading equipment operators 
in the sheds. It seems reasonable to assume that most of the people 
previously in the former occupations have been trained to operate freight 
loading equipment. To be sure, this latter occupation is slightly more 
skilled and, because of this, it represents both an upgrading of the job 
structure and an upgrading of the man employed. 
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The evaluation of changes in employment levels of occupational 
groups in express and communications will be somewhat different, due to 
the fact that our output measures do not relate directly to employment 
in these areas. With respect to the express operations, i.e., the 24th 
broad occupational group in Table 16, the following changes seem to be of 
relatively greatest significance: 


1): a slight increase in the employment of clerks, a trend 
opposite to that found in the railroad; 


2) a large increase in foremen and assistant foremen which, 
of course, is in line with the prevailing trend; and 


3) .‘@ reduction in messengers which, in the face of seemingly 
increased volume of output, may reflect better communi- 
cation techniques. 


Depending on what happened to output (no data are available beyond the 
fact that there was a significant increase in volume), the increase in 
the number of scalemen and motormen may tend to reflect the increasing 
emphasis that the railway places on the expansion of express services, 
and the increase in public demand for speedier transportation services. 


Table 17 sets out a fairly crude grouping of occupations in the 
communications department, together with changes over the period 1948 to 
1960. As no detailed analysis has been attempted concerning the changing 
technology involved in the operations of the communications department, 
the Table is presented without further comment. The reader will no doubt 
be able to identify some of the trends already indicated in connection 
with the railway operations. 


In summary, the diversity of changes in employment levels must 
again be emphasized. Changes ranged from increases of over 100 per cent 
to reductions to zero. By and large, it is evident that the majority of 
expanding occupations are in the technical white-collar field, in the 
various groups concerned with operating and maintaining various mechan- 
ical devices and equipment, and in supervisory positions of various kinds. 
The greatest reductions in employment levels were experienced by unskill- 
ed labour of various types, office machine operators other than those 
connected with EDP, and various apprentices and helpers to craftsmen. 
With some minor differences, these generalizations largely support the 
conclusions one can draw from the occupational changes shown in the 
Monthly Compensation Reports discussed in section (a) of this chapter. 
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Table 16 


Occupational Breakdown of Employment in the Maritime Area 
of the CNR 2nd Pay Period September 1948 and 1960 


(excludes ferry services, hotel services and the communications 


department ) 


Department Heads and Asst. Dept. Heads Total.. rat 
Superintendent or Manager of Operational 
Dive or Dept. coccerccesccccrcccccccece 43 
Superintendent or Manager of Staff Dept. 
Om Divs saewauee vee oa debe Sieh oa neelnia eos ll 
Administrator of a Staff Function.-ccseee sh 
Professional Occupations eeeececcccccccccvecs 70 
Construction Engineer and Architect...ee. 8 
Division and District Engineeresveccsoccece 6 
Electrical Engineer (all grades)...ccceee 4 
Engineer Designated by Functional Area... 9 
Professional Occupation Other Than 
ENGINCET woe sie mec owinie cas eiame sine Or be 6 Cele 6 
Asste Engineer Designated by Functional 
ATCds cect nee anecdee e650 4.0 nie seieeiseie cs siee 34 
Mechanical Engineer (all grades) ....esee. 3 
Subprofessional Occupationsececccccscccccece 104 
Assistant to Managementecccocccccccccsecs 4 
Assistant to Professionalececcccccccccece ee 
Technical Assistant Not Specified....eee. Pa 
Instrumentman and Rodmaneceecccccccccccce 52 
Draughtsman,,(al). crades) «sss ssnescman se 21 
Statistical Technicianececccccccccccvcers 6 
Sales Occupationsececccccccccccccccsescceces 36 
Travelling, City and General Agent....... LS 
Sales Representative ececccccccccccccvesccs 6 
Ticket AQerit's osiw.s.s ews ci00is & o:0 wis viele we 6 € mimi LS 
Occupation With Control FunctionSececccceoee 220 
Inspector of Technical StandardSec.ccceee 56 
Inspector of Standards of Competence.eee. 16 
Inspector and Investigator of Claims..... 1 
Inspector of Efficiency .osdsensvecviesianas 44 
inspector of Working Conditions. cesescce= ti 
Police and Security AGENT <isis as sie wists «si eiece 101 
Coecker of Materials secad sswes ote sae ns eters 2 
Divs CPUC TOUS isi en seesie nia owlk # wie wid Clabes etavare ane sta 14 
Bnginesring and. Technica lens yas serosal 4 
Management. Ski 116.6. sec oss «sieve ceive ctavenemians i 
cupervisor of Trainee ProgramSececceseces 4 
Supervisor of Yard, Signal and Similar 
ORAL TONS is siwiain aca-e'@ eiele ole/elpiatete <taterateieleete Z 
bpprentice, Instructor... sige wens coer ene 2 
PUSCPUC LOTS POrtCCLT «cis eves nlaieieis aiarataorereres gets 1 
Daeg. Uist ret oF «divs siete oie een eee t 
Clerical Occupation Exclusive of Office 
MaciiAne: 6 RAtGrs. 24.04 +e ee enie os eee 749 
Chief Clerk) and Asst. Chief Glerks..0.... 45 
BO UOT VOM ow.c ado oe decisions aie ae Bete oak ea 
Ciel SE ee ee ee ee er Peer er eg rt 553 
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Table 16 (Cont'd) 


Clerical Occupation Exclusive of Office 
Machine Operators (Cont 'd) 
PSs Cee Kiathateinie. oi caine!» ¥ie.¥ie 4610/0 6.00 6 <'0's.0'0 0’ 
TN AMET is ie om 'e:s) arate! ano e]asale, 4%, 0:4/0:6, o\¢,0 6a e'e 
Slerke With opecialized Punctione.scscsccecs 
BO Vatiee sie eiele ais sioials pie. 4.4 nb dans ge'ssia's earsionrcs 
Office Occupations (Excluding Clerks)«sceees 
BAC S WEE GEM ts so oa. oi okt’ 00, 0) 6° 66) 4 die 8.0 bs0ie' ere 616.6% 
Chief Clerk - Machine Operatorececceccces 
Mecwame silver (a1) grades) scaesvoscesie'es 
Machine, Operator Ulerkis.ss vss o.0 siere|s-s.0:0-4 000 
Crew Dispatcher and Routing Aidececeeeeee 
Comptometer and Other Office Machine 
PETE UO Te ais'e sled sec 010 1 4 0450/6: 6:8 «/cle 0-6 bi6,6 
‘Operator! of 'Commuhication Equipment...e.. 
SLGNOQPADNeEr and) Secretary.sscvccceesenes 
Buyer “and Asst. Buyers secccsccsescssesece 
Call Boy, Messenger - Office Boy.....e... 
Accountant and Asst. Accountanteecoccocces 
Student and Trainees. ceccecscccccccvcccccccs 
Sales Traineeeccocccccccccvcvcccvccccsece 
SLUGENT Engineer ssecvccccccsesccccneceves 
Dispatcher Studentecccccccccccccvcccccces 
Student Telegraphereceeescccceveccsecccee 
APPFeENnticesecececccccccccsccsvcccccccccsccces 
CAarManecccecsccvecccccccvccscsccccccsccees 
Electrical Workerescccccccccccvcccccccvces 
MACHIiniSt.ccccccceccccccccccesccvssccsere 
Other Shop Craft. cccccccccccccccccccceves 
Occupation Connected With On-train 
OperatlonSeccccccececcccevcvcessccccesccecs 


Mira aaminaisile Giluietenetels: si eieiene es lesisievevere sielele elemsieielels | 


Train Dispatchereceececcccccvscccsscvcces 
Waiter and Stewardecececcscccccceccecvese 
[oti sik aisles ale iwig alee sss 0 60S nim '6.0\0\ep'e 6 0.6 4.0 0 09's 
Cook and Pantryman.cccecccccccvccccvcccves 
Road Brakeman and Baggagemaneececeesecccoes 
FULTEMAN ce cece ccccccccccccccsccccccccecece 
ENGin€erecececccccccccevvcccsccccssececes 
CONdUCTOL eccecccvccccccccccccccccscvcsecce 
POrterececcvcvcccccsccceccsvcsccscsesecoes 
Station Personnel. cccccccccecsecccvcccessers 
Baggage Agent and Masterececcsecccccccees 
Freight and Cartage Agent and Asst. 
Agentecccccccccccccvcccccccsesecsceses 
Supervisory Agentecsocccccccceesccesceses 
BaggagGeMmanececccccevecccvccccescressvecres 
Station and Depot Master, Assistant..eeoe 
Station Agent, Agent Operator, Ticket 
Sellersccsccesscccccccscvsovesesccossees 
Car Service Operatoreccceccceceeeccsesece 
Morse Operatoreccecsovecccecccscccesssees 
Telegraphereceescccecccccocsccsccereseres 
Ticket Examiner and Baggage Checkereeee-.- 
Porter and Red Capecececcccceecceerescecs 
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470 


pe 


150 


2,819 


798 


530 


oo 


100 


2,053 


843 


Table 16 (Cont'd) 


Freight Shed Occupations..cccccccccccececece 25S 


Freight Loaderecccccccccccccccccssccccccs 
COOPET ooececcccscccccccccccsscsccscccsens 
Loading Equipment Operator. ceccsececeecee 
Car Sealereccccccsccscccesccesescsssecoos 
Shedman, Stower, Freight Portereseececeee 
Foremen and Asst. FOremenecececcccccccccsece 
Foreman and Asst. Foreman M.P. and C.E... 
Foreman Ways and Structures Including 
SECtIONSccccccccccccscccccccseosssssces 
Foreman and Asst. Foreman Extra-gang.eee. 
Foreman Transportationececccccccccccccoce 
Foreman Ancillary ServiCeS.ccccscseccccee 
Foreman Cleaning, Scrap Yard, etC..cceoee 
Skilled Tradesmen Including Lead Hands..-.... 
Electrical Maintainer..ceccccccccccccscces 
Diesel Maintainer. ceccccvccccccccscccseccs 
Gabinetmaker.ccccccsscsccscdcccrscsescess 


843 


1,846 


Weldereccccccvesccvccesccscsccccccsseccscs 
PAA WOT cm tale eters cyers'a oe save plaveis ee /setal svare Plated avs 
Pipefitter, Plumber and Millwright....... 
Mechanical Maintenance Repairmaneececeeee 
Signal Maintainer. ceccccvccccccccccccccce 
MACHINiStccssccecescovcscscccesesccseces 
Blacksmithecccccccccccccccccsccccccccccccs 
Electrical Workereccecccccccccccccccccces 
Master Mechanic ecoccecccccccccccccccscccces 
Boilermaker ececccccccccccsccccccccccccces 
Motor Mechanic ccoccecccccceccccccsccccsccce 
Locomotive Carpenter.ccesccccccccccccccce 
Coach Carpenter. ccccccccccccccccccccecces 
Carman, Machinist and Boilermaker Welder. 
Machinist With Subspecialty Excl. 

WELLING sic 60:0 sign 6 oe 0'0\e'o 6p aisle a Miele e/ele wisce 
MOUIGET 550i 6 se breiec wise osc Bist more spalwale ola 
Sheet=metal Worker... ceccccccccccscesccces 
Carman of Various Spécial Skillss..cis< sss 
Carman Without Special Skill Shown...se.. 
Bridge and Building Master ven. ss0s 6 « wcees 
Roadmaster and Asst. Roadmasteresccccccee 
Gardener and Other Non-R.R. Craft..cccree 

HO LPOT Gis c'c2's «ales aiaid siniene's ele wrreeren anaemia eres 
Cmaneman'¢ Hel perits se. sis asrerbin see eee eee 
Carpenter’ s sel per ./<iei sie\s'ssieceis a ele eeien< 
Bricklayer's and Mason's Helperss.as.ee% 
Production Machine Operator's Helper..... 
Welders Helpers sss ac.ne'e us ccehls career Stee ee 
Helper on Road Maintenance MachineSeeeeee 
Extra-gang Tool Operator's Helper...<cesse 
Signalman's Helper. s+. 6 sscee ee eatee se cee’ 
Machiniet,'s Helper, ss ssivieae sb ateee ae wate en 
Blacksmith's and Hammersmith's Helper.... 
Carman’ Hel per. «5 s-« 60s sieve ales arent a ene 
Boilermeker'’s Helper... =\s< ss sese eee eee 
Pipefitter"s and Plumbers Helperweees<es 


439 
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Table 16 (Cont'd) 


Helpers (Cont 'd) 
sicec-netal Worker's Helpers .ss ess c/s ess 
Electrical. Worker sel perry. .«siessvsee sees 
Leconotive lester s Hel pers. ssse0s6s ee eee 
PateyCeU eGrG DOL et. s sve 0.5 6 lnc eke 6 05 0 0% 
WOO Ch SCLDE TL. 46s oss ck 65s 40-40 b 0 50 6s aw 6 
Pore oUDe rv. SOTY UCCUDALLONG «sicescckverscse 
Yardmaster, General Yardmaster...ccsccccecs 
WP Or fC eo) SUC I SOT. ks sans beste ee en nes 
eee OE OOM bee oy vias eins 5 at obbie be p'sle ewenh ees % 
POPOVIC CUS T UGS) cscs essa ce cekesescsseesee ss 
eerie rerai CheCKOT s «sss ses «0b enaees 
Pie UO Gs Gah sob <4 64-5 89% 64.644 0 ob asc ease © #6 
SEE TIC Tss bie 6 o-4« <c106 0s 8046-5 ee 00's 9605 
eels ests ss 05 abso e ne sae ashen ess 
Pope roOCt Toa (201) WOTKELS . 600 se we ece wseee 
Chaurreur, Motorman, fruck Driver..<.cuses 
ElSVatoOr Operator... slecsscccscceseveccsece 
BCOre OCCUPATION ews wscreccecscevervesesee 
vanateor, Watchman, Charwollanss..cccscsesscs 
Other Miscellan6ouS..cccccsccccccccccccce 
Equipment Operators eccccccccccccccccccvccece 
Electric Crane Operatoreccccocccecs sia eels. 
Diesel. Engineer (W and) S)is.sswswe seen oie 
Small Power Tool Operatorecccccccscccccves 
Crane Operatorecccccccccccccscccsccsccces 
Tractor Operatorecccesccccccccvcccsscccoes 
Steam Shovel Operatoreccecccvccccvcsccces 


Steam Hoist Operatorecccecccccccvsccsccce 


Crawler Shovel Operatorecccceccccccscccce 
Bulldozer Operatorecesseccccccccccccccces 
Track Maintenance Machinery Operator..ee-. 
Welding Machinery Operatoresccsscccseccee 
Front-end Loader Operatorececoccccccvcees 
Specialized Occupationsin Ways and 
Structures eocccccccccccesccvcccccscvcvcsces 


BridgGeManecesececcccscecccccccessseseseces| 


Rough Carpenter and Woodworker..eceecseoes 
Bricklayer and MaSOnescoocccseccccvcreces 
Tool Operator Extra-gangecccceeseecesccce 
Sigqnalmaneccccccsccccvescccccccssccesvces 
Machine Operators eesecscccccccceecseccsecers 
Acetylene Burner Operatoreccseescccscvece 
Grinder and Wheel Press Operatoreceesesee 
Shop Turntable Operator.ccceesecccccccces 
Attendant, Refrigeratorecescecceccceorece 
SEAMSTLESS ceccccccvcccccees 
Unskilled Labourersecsceccceccessece 
With Special Job Title (ashman)....++ee-- 
Without Special Job Title-.ceeeccceccoees 
Labourer's Extra-danGeesscccccecoee> 


eoeoeeveveoeneeoe ¢ @ @ 


Subtotal (Express Excluded ).-esseeeeeeeees 


65 


33 


oh) 


— 


2: 
vy 
3 
1 
13 
2 
3 
2 


151} 


ZA 


vie 


674 


484 


138 


211 


45 


3,966 


Table 16 (Concl'd) 


Total ExpreSSecccccecccccccccccccccccccccccs 
SUPETVISOL ee ceccccecccccccccccccccecscnes 
AGeNntececccccccecrccscccsvcccccccccccccoces 
Claims Agent.ccccccsccccccscccccsscccccce 
Chief and Asst. Chief Clerk.cccceecscceee 


StenographeLreceeeccscccveccccccccccee 


GNU 4) arity ye acto Siete brelcie eculeaietere eee ue a nreteleterels 
Foreman and Asst. Foremaneccccccccccccece 
SC allemaliterercleleleleveleletelercrolele ain (6675s tevetniai cl creiersinte 
Vehicle Helpereccccccccccvcccccceccesccce 
MOTOLPMAMM s+ 6 os sees AO ee Pe Re 
MESSENGET ccveccccccerevccveccsvceccssccce 


42 
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Table 17 


The Communications Department CNR Maritime Area 


Changing Occupational Structure 1948-1960 


Operating SUDEP USOIrS ‘levels stele sisiorete 
IDS CORO IS .cvsiy lore nial arelavereveie avencharerere 
FOU EMIG Mere en eso caln ois evore nie eieteveieielareiens 
LPNS TUG OLS < orate wets js Glo loiereleterereies 


AGENTS 5) ASS Ge AGENTS in s:0-sleleretelerstarele 
Drain USMeltsiecseletes. « ctetee eretelteuetaeanens 
Ot Tice sOScupationswdeweaseeateiis 
ivadesmen or VEqiuiivea letit smcceissteus 
(GSIOMENi secs. stetecere te eters cere s mistarnpeierege 
MESS GHOSTS 6 ctateteiciein a ot ate aleie Glemeaniara 
Others Not SoeCit Veds'. acct eerie 


UG Tale rateia crete Wiatecole eto etiis here Cee 
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1948 


1960 


1960 


ey 


Per Cent 
Change 
1948-1960 
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Chapter 6 
Technological Change and Career Patterns 


As_a_prelude to the following analyses of technological change 
and career patterns it should be understood that it is robably imposs- 
ible to disentangle and isolate the various effects of seniority struc- 
tures from other inter-related factors. Conseauent] this chapter 


should not be regarded as definitive. 


One of the problems that commands a great deal of interest in 
Studies of the manpower effects of technological change is the process 
of adjustment of individuals affected by the altered conditions. This 
problem is of central importance because judgment of the social value of 
more efficient operations depends predominantly upon the ease or diff- 
iculty with which the people who are affected find new places in the 
economy.e In most studies concerned with technological change, attempts, 
both direct and indirect, have been made to ascertain the seriousness of 
the adjustment problems created both for the individual and for the 
society. The complexity of this subject often gives rise to great diff- 
iculties for the investigator. Generally speaking, it is not easy to 
trace the individual worker beyond the first or second change in his 
employment status, yet an adequate treatment of the problem necessitates 
information concerning both the final adjustment that is made, and the 
stages along the way towards the achievement of this adjustment. Informa- 
tion of this kind is best obtained through interviews, a costly and time- 
consuming process which tends to limit the scope of investigations. 


What happens to an individual when manpower requirements 
change, either in terms of skill or location, is probably the combined 
result of numerous factors. Some of these, such as age, length of serv- 
ice, occupation, or the general level of economic activity can be 
isolated. Others, such as individual differences in outlook or the 
multitude of variations in local collective agreements are much more 
difficult to isolate. Thus, in the following analysis it is assumed that 
the most important determinants - those that can be isolated - are occup- 
ation, age, and length of service. However, seniority provisions at 
the time were basically dissimilar for various employee groups and these 


Y/ In 1960 there were approximately 400 seniority groupings in the 
Maritimes for non-operating and operating employees alone. An example 
of such seniority provision is found in rules 28 and 39 of Wage 
Agreement No. 15 (between the Railway Association of Canada and 
Division No. 4, Railway Employees' Department AFL/CIO) covering shop 
crafts, which read as follows: 


"Rule 28 - Employees who transfer from one point to another with 
a view to accepting a permanent transfer will, after 90 days, lose 
their seniority at the point they left and their seniority at the 
point to which transferred will begin on the date of transfer, 
seniority to govern; such transfer to be made without expense to the 
company.- Employees will not be compelled to accept a permanent 
transfer to another point." 


"Rule 39 - Seniority of employees in each craft covered by this 
agreement shall be confined to the point at which employed and to the 
date on which they enter classification, except as provided in 
Rule 28." 
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differences may have had a major influence on the phenomena discussed in 
this chapter. The definition of a seniority group is particularly pert- 
inent to those covered by the shop craft 'point craft' arrangements and 
this includes 180 of the employees covered in this study who were 
originally located in the Truro Car Repair Shop and Roundhouse. 


While this may be true in general, the variations in collective 
agreement provisions within the CNR are considerable and may have a 
differential impact on both the adjustment process and the final accom- 
modation to changing production techniques. Quite apart from the 
differential impact, however, they certainly have great influence on the 
readjustment process in the railway industry, as contrasted to other 
industries. In order to demonstrate the special situation in the railway 
industry and perhaps to show in outline the intra-industry differences 
among the various groups of employees, a partial list of seniority provi- 
Sions in abbreviated form is provided at the end of this chapter. 


The general level of economic activity did not appear to have 
a decisive influence on the relative ease or difficulty of adjustment. 
There appears to have been enough employee turnover to provide opportun- 
ities for transfer into other jobs or other locations even in the face of 
Stable or declining activity. Thus the influence of general economic 
activity shows itself only through the relative abundance or scarcity of 
job opportunities outside the railway industry. In the Maritime area, 
this factor was of little importance, since job opportunities outside the 
railway industry were relatively scarce throughout the period under 
review. Accordingly, the effect of fluctuating levels of general 
economic activity seems to influence the adjustment process only mar- 
ginally, and it seemed reasonable to disregard it for purposes of this 
analysis. 


Mobility Patterns in Four Establishments 


This study is based on personnel records which supplies data on 
the career patterns of 488 individuals in some detail. The careers of 
these 488 persons were picked up at a point in time just prior to a 
change in production techniques in their particular establishments and 
were then followed until September 1961. No attempt has been made to 
trace the individual after he or she left the employ of the Canadian 
National Railways or transferred out of the region. As no well- 
established analytical framework for evaluating the data was available, 
various working concepts had to be created. These will be defined and 
explained as the analysis proceeds. 


The employees whose career patterns are analyzed were all 
employed in one of four establishments, all four affected to a major 
degree by technological change. These establishments are: 


a) the Truro Roundhouse 


b) the Truro Car Repair Shop 
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c) the New Glasgow Divisional Superintendent's Offices and 


d) the Moncton Vande. 2/ 


The job classification of each employee was determined for a 
time prior to the retrenchment that occurred in his particular establish- 
ment. Subsequent changes in his or her job title or location, as well as 


dates of layoffs and recalls were examined over the period ending 
September 1961.3 


2/ The Moncton Yards were closed down in September 1960, and the opera- 
tions of this establishment were transferred to a newly constructed 
modern humpyard. Both office employment and the engine and train 
crews working in the yard were affected by this move. The New Glasgow 
Divisional Superintendent's Office was discontinued as a result of the 
merging of the New Glasgow and Halifax subdivisions into the Scotia 
subdivision during 1957-1958. Considerable reductions in employment 
occurred at both the Truro Car Repair Shop and Roundhouse as main- 
tenance work became concentrated in larger centres. As of this time 
of writing, employment in Truro has been reduced to a level consistent 
with its usefulness as a small shop for running repairs. 

3/ To trace the effects of the dislocation on individual employees, it 
was decided to obtain a list of employees for the New Glasgow 
Divisional Superintendent's Office and for the Truro Car Repair Shop 
and Roundhouse as-of October 1957. A similar list was also obtained 
for the employees of the Moncton Yard office and non-office employees 
as of April 1960. According to this information, there were, at these 
dates, 74 office employees in the Moncton Yard Office and 196 employees 
Classified as engine and train crews; 38 employees in the New Glasgow 
Divisional Superintendent's Office; and 180 employees in the Truro Car 
Repair Shop and Roundhouse. Thus the Moncton Yard Office employment 
constitutes 15 per cent of our sample, the New Glasgow Divisional 
Superintendent's Office, 8 per cent. Therefore, 23 per cent of the 
sample are office employees while the remaining 77 per cent consists 
of non-office employees. This remaining 77 per cent is made up of 
196 employees in the Moncton Yard, which accounts for 40 per cent of 
the sample, and 180 employees in the Truro Car Repair Shop and 
Roundhouse, accounting for the balance. 


Among yard office employees in Moncton, there were 15 different 
occupations. Four of these: bill and train clerk, machine-operator 
clerk, call boy, and car checker make up 74.4 per cent of total 
employment. In the Moncton Yard there were 16 occupations for the 
train and engine crews, of which only five, trainman, conductor, 
brakeman, engineer, and fireman, accounted for over 90 per cent of 
total employment. In the Truro Car Repair Shop and Roundhouse, there 
were 35 separate occupations, of which the following 11 accounted for 
86 per cent of all employment: carman, carman's helper, car cleaner, 
carman welder, foreman and assistant foreman, boilermaker's helper, 
boilermaker, machinist, machinist's helper, carman apprentice, ash- 
pitman, and firebuilder. In the New Glasgow Superintendent's Office, 
two groups of occupations, one of them 'clerk-typist/clerk- 
stenographer', and the other ‘professional and engineering’ accounted 
for 53 per cent of total employment. The other 47 per cent were 
distributed through 17 different occupations. 
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Table 18 will provide the bridge between two different 
approaches which were applied in analyzing the data. It summarizes the 
sample according to occupation and ‘age-service groups '.4/ 


It is interesting to note that over 67 per cent of the sample 
were 40 years of age or over, and that 90 per cent of these had at least 
16 years of service. In occupations where one would normally expect 
younger people, such as call boy, carman apprentice, or stenographer, 
there are some younger people with relatively short service records. 
These, however, are the exceptions and, in some of the occupations such 
as carman's helper, machinist, or boilermaker, where at least some 
younger people might also be expected to be employed, Table 18 shows that 
this is not the case. This may be partly due to the general economic 
conditions in the Maritimes. 


The scope of the study had to be seriously curtailed for the 
non-office employees of the Moncton Yard. The reason for this is that 
movement of these employees from assignment to assignment did not show 
up on staff record cards. Table 19 presents all the information that was 
available concerning these employees for the period April 1960 to 
September 1961. It is worth noting that only three of these 196 employ- 
ees had resigned or been discharged, while 129 employees were still on 
the same assignment by the end of 17 months. Only two employees, both 
engineers, were forced to ‘bump back' (as firemen), and only five layoffs 
occurred. On the other hand, total non-office employment for the Moncton 
Yard declined from 196 to 161, a reduction of close to 20 per cent, but 
apparently those displaced were able to be shifted to other assignments. 


Our information is much more complete and detailed for the rest 
of the sample. Tables 20 and 21 show the characteristics of people who 
made a given number of 'tmoves'S/ in the period under review. 


4/ 


There are 12 age-service groups. Each one constitutes a combination 
of the person's age and his length of service in the CNR. Group No. 1 
designates those who were born prior to 1921 and entered CNR employ- 
ment prior to 1945. Group No. 2 consists of those who were born 
before 1921 and entered CNR employment between 1945 and 1950. Group 
No. 3 consists of those who were born before 1921 and entered CNR 
employment between 1951 and 1956. The last group, No. 12, contains 
all those were were born in 1941 or later, and entered CNR employment 
after 1956. Correspondingly, all of the intermediate groups contain 
individuals who show particular combinations of age and length of 
service. 

5/ The term 'move' designates any change in the employment status of the 
individual such as a transfer, layoff, recall, change of occupational 
classification, and any other similar movement. The term excludes 
leaves of absence for any reason and return to work after such a leave 
of absence. Any change in occupational classification had to be one 
of consequence in order to be counted as a move. Slight changes, of 

a purely formal character, such as a stenographer reclassified as a 
secretary, were disregarded. On the other hand, no distinction was 
made between involuntary and voluntary change in employment status. 


Promotion, or a locational transfer following an employee's request, 
was counted as a move. 
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It is of interest to note, first of all, just how much mobility 
there was in this relatively short period. Only 50 individuals out of 
the 292 made no move, and about half of the 292 workers moved twice or 
more (see Table 20). The effect of seniority rights can best be seen in 
Table 20. Seventy-five per cent, that is 38 out of 50, who made no move 
are to be found in service groups Nos. 1 and 5, which are the groups 
containing those employees who entered the service of the CNR before 
1945. Likewise, about 78 per cent of those who made one move only can be 
found in these two age-service groups -& The effect of the establishment 
in which the employee worked is also evident in Table 20. Employees in 
the Moncton Yard made far fewer moves than, for example, the employees of 
the Truro Roundhouse, which is hardly surprising in view of the fact that 
activities in Truro began to be curtailed about two years earlier than at 
Moncton. In Table 21 the number of moves made by the individual is 
related to his occupation. There does not seem to be a strong relation- 
ship between occupations and the number of moves the individual made. 


The last two columns in Table 21 are headed 'Total Man-Months' 
and 'Man-Months Per Move'. The use of this measure was necessary because, 
as was pointed out, the periods under review for the different establish- 
ments are not equal length. Moreover, as individuals died, retired, were 
discharged, or resigned, they were dropped from the sample and the furth- 
er possibility of their moving was eliminated./ 


The application of this device reveals some interesting varia- 
tions. First, the range - according to occupation - is very large. It 
extends from 4.06 man-months per move for call boys to 31.40 man-months 
for car checkers. Of the other occupations, carmen apprentices, machi- 
nists' helpers, and yard office clerks show a very high frequency of 
moves, while clerks, yard clerical machine operators, and an occupational 
group consisting of supervisory, professional, and semi-professional 
workers show a low frequency of moves.& 


Frequency of moves do not give us, by themselves, a complete 
picture of what has happened. Therefore, in Tables 22 and 23, moves are 
distributed according to type. The bottom of Table 22 provides the data 
on man-months of employment per move for each of the four establishments 
separately. This shows that employees of the Truro Roundhouse had the 
highest frequency of moves while employees of the Moncton Yard Office 
showed the lowest. The range is 9.48 man-months per move to 14.24 man- 
months per move. 


6/ Groups 1 and 5 accounted for 176 of the 292 employees whose mobility 
was studied, or 60 per cent. 

/ To eliminate distortions arising from these facts, it was decided to 
develop a concept of 'man-months of employment’. In effect, the total 
months of employment were added up for each occupation, age group, and 
establishment. This was done to eliminate both the discrepancy aris- 
ing out of the unequal analytical periods, and the fact that some 
people were employed by the CNR for less than the total period under 
review. This figure was then pro-rated over the number of moves made 
in the group of employees concerned. The resulting magnitude shows 
how many man-months of employment there were, on the average, between 
each move in that particular group. The magnitude of ‘man-months of 
employment per move' bears an inverse relationship to the degree of 
mobility of the group. 

8/ To some extent the effects of occupation and establishment are 
confounded in this study since particular occupations, as previously 
noted, tend to be peculiar to particular establishments. 
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Before discussing these three Tables, it should be pointed out 
that where an employee was recalled after a layoff into a significantly 
different occupational classification or into a different locality, the 
move was Classified as a change in occupation, a change in locality, or 
as a change in both locality and occupation. The headings on the two 
Tables are self-explanatory. It is immediately evident from Table 22 
that age and length of service have a decisive effect only for age- 
service group No. 1. All 23 retirements and 5 out of the 7 deaths may 
be found in this group. It is somewhat surprising to find 10 out of 
the 29 resignations, as well as 6 out of the 13 discharges, in this 
particular older age and long seniority group. Apart from these charac- 
teristics, this group appears to have made other types of moves with 
approximately the same frequency as those workers in the younger age and 
shorter service groups. A look at the establishment shows that the 
Moncton Yard Office has had no record of layoffs and that the New Glasgow 
Superintendent's Office has had relatively few. This is not surprising 
in view of the fact that white-collar employees are involved. 


The data in Table 23 show clearly that occupation was a far 
more important determinant of the types of moves made by individuals than 
were age and length of service. While layoffs in the clerical impact 
areas were negligible, as might be expected, they were rather frequent in 
the non-clerical areas. It is interesting to see that 19 out of 29 
resignations occurred among the non-clerical occupations as alternative 
job opportunities outside the railway were undoubtedly more plentiful in 
the white-collar field than for non-clerical occupations. A further 
interesting feature of this Table is to be found in the large number of 
moves involving a change of locality. Out of a total of 929 moves, 248 
involved a change of locality or change of both occupation and locality. 
However, only two of the moves were transfers to a different region in 
the CNR system. These two facts, taken together, suggest that prospects 
of intra-area, as against inter-area, geographic mobility, are vastly 
different for the average employee. 


Tables 24 and 25 analyze the individual adjustment process by 
comparing the terminal situation of the employee (as of September 1, 
1961) with his employment status at the start of the analytical period. 
Here, the various moves made to arrive at the terminal situation have 
been disregarded. The headings in this Table make it clear that some 
degree of subjective judgment had to be exercised in deciding whether the 
terminal job was at the same, at a higher, or at a lower level relative 
to the job the employee had held at the beginning of the period. The 
factors taken into account in making this decision were the relative 
skill levels of the two jobs, the working conditions involved, and, if it 
could be assessed, the increased or decreased responsibility involved in 
the second job as compared to the first. 


Again, the impact of age and length of service is quite evident 
from Table 24. Fifty-five employees out of 79 (or 70 per cent, which is 
10 percentage points more than what one would expect) who retained the 
same level of job in the same location, may be found in age groups 1 and 
Se All 23 retirements and 5 out of the 7 deaths occurred in group No. 1. 
However, it may also be seen that 16 out of 33 who resigned or were 
discharged were to be found in these two age groups, as well as 38 out of 
62 who held the same level of job at a different location. Furthermore, 
14 out of 25 people on layoffs at the terminal date are to be found in 
age-service groups 1, 2, 5, and 6, all four of which are relatively long- 
service groups. This points again to the fact that, although the influence 
of age and length of service cannot be ignored, it cannot be accepted as 
decisive. Obviously, the particular establishment exerted some influence 
on what happened to the employees. 
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Twenty-four of the 25 individuals on layoffs as well as 24 out of the 33 
who resigned or were discharged may be found in the non-office area (see 
Table 24). Thirty-five of the 79 who retained the same level job at the 
same location may be found among the employees of the Moncton Yard Office. 
As each establishment embraces occupations of somewhat similar character, 
one may suspect that occupation, rather than particular establishment, is 
the really important determinant. Table 25 seems to confirm this suspi- 
Cion. Boilermakers and boilermakers' helpers, two occupations heavily 
affected by technological change, are practically all on layoff or have 
resigned or been discharged. Most ashpitmen, firebuilders, and men in 
Similar less skilled, less specific occupations, could, for the most 
part, adjust themselves to the change provided they were willing to 
change location. Other employees whose occupations are in demand, such as 
clerks, stenographers, machine operators, supervisory personnel, and 
semi-professional people, were usually reallocated relatively easily, 
often at the same location. 


Retirements shown in Table 25 are occasionally the result of 
early retirements due to an inability of the individuals to adjust them- 
selves, a characteristic which may express itself in an unwillingness to 
relocate or a refusal to acquire new skills. Full-term regular retire- 
ment and early retirement have not been distinguished from each other in 
this Table. It is interesting to note that very few individuals ended -up 
in a job rated lower than his job at the beginning of the period. Out of 
the 292 employees, only 11 were found at a lower level job in the same 
location, and 6 were in a lower level job at a different location. The 
contrast between high intra-regional geographic mobility and very low 
inter-regional mobility shows up once more in the terminal situations. 

At the end of the period of analysis, 84 of the 292 individuals had moved 
from their original locations to new locations. 


The first conclusion to be drawn from these Tables is that lack 
of mobility, either occupationally or geographically within the region, 
was not a seriously inhibiting factor in the adjustment process of the 
individual. It seems clear that people were reconciled to the need for 
mobility and were generally willing to change occupational classifica- 
tions. The second conclusion is that the prime determinant in what hap- 
pens to the individual is his occupation and the demand for his services 
inside and outside the railroad industry. How this final adjustment is 
achieved also appears to depend, for the most part, on the individual's 
occupation. In ae respect the seniority status of the employee is of 
great importance 2 Seniority appears to be of somewhat less importance 
in influencing the type of final adjustment that is achieved. The third 
variable is the functional area in which the individual worked before the 
change. This influences both the final adjustment and the way the 
individual reaches it. For the most part this may be due to institu- 
tional factors (office, non-office employment), but it may work through 
‘other factors as well. For instance, car checkers in the Moncton Yard 
have been relatively little affected by the transfer of yard operations 
from the flat yards to the humpyard because car classification is an 


9/ 'Status' here means breadth of the seniority territory and the man's 
position in his group. For an outline of seniority provisions, see 
Appendix to this chapter. 
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important part of both yard operations. On the other hand, employees of 
the Truro Roundhouse, regardless of their occupations, have been severely 
af fectedl0/ by dieselization.Ll/ 


CNR Training Programs 


In the analysis so far only scattered references were made to 
various types of training provided by the company. At this point the 
role and extent of such training will be discussed in some detail. 


It appears that four basically different types of training 
schemes are in existence. These are: 


1) apprenticeship; 


2) training for jobs specific to the industry, for which 
recruitment is difficult if not impossible; 


3) training to update skills of various employees when this 
becomes necessary due to changes in technology; and 


4) training in supervisory skills. 


Within these schemes, the company regards with favour extra outside 
studies, but no refund of tuition fee or any other material help is 
extended as an incentive for such extra studies. 


The five-year apprenticeship plan entails 9,720 hours of 
instruction, and the size of the program is controlled by the number of 
craftsmen scheduled to retire five years later. Entrance requirements 
include Grade VIII education as well as favourable results on an aptitude 
test. The applicants must be between the ages of 16 and 21. An ‘intern- 
ship plan' is also linked to the basic apprenticeship scheme. Those who 
have successfully completed two years of training may enter a university. 
These individuals do not receive any money while studying but maintain 
their seniority, and their wage level is hypothetically raised at the 
proper dates. The fields of study at the university are restricted to 
engineering subjects. 


Another plan by which workers may attend night classes is 
operated by the Interdepartmental Education Association - an independent 
organization organized and run by company employees. While these are 
employee-sponsored and organized courses the railway provides the facil- 
ities, helps get instructors and participates in presenting certificates 
to those completing the course or courses. 


10/ This should be qualified by the fact that, in comparison to the Truro 
employees, car checkers would be covered by GB of RT seniority 
agreements which provided broader boundaries and larger seniority 

11/ groups. 

It is difficult to hypothesize now as to whether the Truro men could 
have been re-employed. But the fact remains that, even if they had 
twenty years seniority and regardless of occupation, an employee with 
any seniority at another location or in another skill at the same 
location had prior claim to employment under the "point craft' 

12/ seniority provisions. 

This situation has changed since the time of the study. In accord- 
ance with company policy 50 per cent of the tuition fee is now 
refunded on completion of approved, job-oriented courses. The recep- 
tion and use of this policy have been gratifying. 
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Training of manpower for specific jobs includes a number of 
different schemes. The courses for training diesel maintainers, air 
brake specialists, and air-conditioner experts are typical of these. 

They normally last 10 to 14 weeks, and the time is evenly divided between 
theoretical instruction and on-the-job demonstrations. The trainee takes 
this type of course on his own time and, after successful completion, 
does not necessarily obtain a raise in pay or job title right away. 


Further instances of this type of training are the training 
schemes for work equipment operators in the 'Ways and Structures' divi- 
Sion. These attempt to teach the operation and routine maintenance of 
work equipment during the winter to younger mechanics by means of a one- 
hour per week course of ten weeks' duration. 


In the transportation division the main training field is rules 
instruction. According to Board of Transport Commissioners! regulations 
employees whose duties are associated with the operating rules must pass 
prescribed examinations at intervals not exceeding three years. Each 
employee receives a book which he studies until he feels he knows enough 
to pass an\examination. Periodic instruction classes are conducted for 
those who have passed a satisfactory examination. Whenever centralized 
traffic control installations occur, special classes are held to familia- 
rize employees with it, after which they have to pass another examination. 
From time to time there are training programs for telegraphers which last 
from six to twelve months. Normally, the person is placed with an agent 
who teaches him all phases of station work and, when the trainee is ready, 
sends him to Head Office to be examined. More specifically, he receives 
training in bookkeeping, passenger tickets, freight sales and billing, 
the handling of telegrams and other facets. 


There is al0-to 14-day course in operations of data process- 
ing machinery in yards. 


There is a signal instruction car to provide facilities for 
training in signalling and signal maintenance. This type of training is 
mostly very practical with little formal instruction being given. 


It should perhaps be mentioned that, in line with usual indus- 
try practice, the railway arranges, from time to time, for either factory 
representatives to visit the railway or for employees to visit the fac- 
tory in order to familiarize personnel with new equipment. 


Training to update skills may be given either in response to 
changing technology or as a condition for promotion. When it is given 
for the latter reason the course often includes the teaching of super- 
visory skills. The courses for section foremen and work equipment super- 
visors are directed exclusively towards keeping up with changing 
technology. 


The section foreman course covers 30 subjects, all related to 
track maintenance. Students do not necessarily take all subjects. 
Section foremen who are younger than 55 years of age receive a two-week 
course. Prior to his entry into the course, an interviewer determines 
which subjects out of the 30 the person should take. Usually there are 
10 people in the course at any one time. The work equipment supervisors 
receive a two-week course in Toronto. Sometimes they are sent away to 
factories to train for two or three days under supervisors who conduct 
courses in operating particular types of equipment. 


The training scheme for roadmasters and assistant roadmasters 
may be regarded as one in which potential promotion plays a Significant 
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role. The course consists of one lecture per week for 22 weeks, and 
includes subjects such as work study, budgeting, office procedures, weed- 
spraying, welding techniques, labour agreements, and rules instruction 
(that is, how to teach them). 


There are also informal courses in safety and first aid. Line 
people are contacted every two or three years for short courses on these 
subjects on company time. Regional supervisors administer these courses. 
Attendance is not compulsory. 


A good deal of training in supervisory skills is provided by 
means of a 32-hour course. Its basic purpose is two-fold: firstly, to 
improve the quality of middle management at present and for the future; 
secondly, to improve the teaching abilities of supervisory personnel. 


No exposition of training in the industry would be complete 
without a brief summary of training in the communications department. 
This department pioneered several training schemes and, even now, seems 
to have the most advanced and extensive ones. 


In this department training is carried out in company schools 
on company time. Technician training in microwave lasts about six months, 
and is open to scheduled employees who pass two tests (referred to as the 
barrier examination): a manual dexterity test, and an aptitude test. To 
pass these, one would need, roughtly, a few years' experience and know- 
ledge equivalent to that of a journeyman. As of January 1, 1961, elec- 
tronics theory is one of the main courses taught. The other two types of 
technician courses are: testing and regulating (lasting about 16 weeks); 
and equipment maintainers, teletype, which is a 14-week course. For 
these two courses, applications are normally received from people in the 
communications department. There is very seldom any enrolment of outside 
manpower in these courses. Another training course in this department is 
for automatic operators. This is an eight-week course if the man has 
been with the CN communications department before, and a 12-week course 
if he comes from the outside. These last three occupations are at the 
skilled tradesman level. Other training schemes include those for: 
linemen, lasting four weeks; telephone operators, on-the-job training; 
perforator operators, one-week course; and radio operators, one week with 
the manufacturer followed by practical training on the job. The same 
sort of course is planned for linemen in the new humpyard. The total 
duration of this course will be approximately three weeks and will consist 
of both on-the-job training and theoretical training with the manufacturer. , 
Station agents are receiving on-the-job training. 


For courses designed to update skills, instructors can use 
their discretion in giving either on-the-job or classroom instruction. 
The supervisory course is very much like those in other departments and, 
in fact, it was pioneered in the communications department where it has 
been in effect since 1946. Additional types of training are: typing 
instruction to clerks; and encouragement of home study by the technical 
people (such as installers and helpers, cable splicers and helpers, etc.). 
The two main subjects that are encouraged are electrical theory and 
mathematics, and instructional materials are available from the Canadian 
Institute of Science and Technology. The communications department is 
the only department of the CNR where tuition fees are refunded after the 
successful completion of a course. Entrance requirements into the 
Clerical jobs in the communications department are Grade XI or MLE Spon 
business college. 
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CNR Employment Officel3/ 

In conclusion, it may be of interest to review briefly the 
operations of the CNR regional employment office. These conceivably may 
have affected the adjustment processes studied previously. 


The employment office operations of the Canadian National 
Railways are at present of great importance in attempting to minimize the 
impact of technological changes on the work force. Since 1958, all man- 
power requirements are supposed to have been reported to this staff 
department. In fact, this may not have been carried out fully, but the 
tendency has been increasingly to comply with this rule. Transfers, as 
well as the hiring of new personnel, were also to be channelled through 
the same department. These procedures were not in operation before 1958 
and, therefore, while the services of the employment offices were avail- 
able, many departments of the railway were obliged to hire employees 
directly. Thus the data presented in Table 26 refer only to the three 
years, 1958, 1959 and 1960, because information about previous years is 
not directly comparable to the post-1957 period. 


First, it is interesting to note that the number of placements, 
including transfers, as a proportion of the number of applicants, does 
not differ greatly as between 1958 and 1960. This also holds true if a 
comparison is made between the number of applicants screened and the 
total number of placements. In 1959 total placements, expressed as a per 
cent of applicants and as a per cent of applicants screened, were higher 
than in either 1958 or 1960. 


These remarks have to be modified somewhat due to the fact that 
total placements include a variable proportion of transfers from estab- 
lishments affected by technological change. Transfers as a proportion of 
total placements seem to have declined quite significantly throughout 
this period. In the clerical group, they accounted for 33 per cent in 
1958, 20 per cent in 1959, and only 15 per cent in 1960. In the non- 
clerical group transfers accounted for 75 per cent in 1958, 31 per cent 
in 1959, and 26 per cent in 1960. Another feature of this Table is that 
transfers, as a percentage of total placements, are consistently higher 
for the non-clerical group than for the clerical group. This, of course, 
does not mean that mobility was higher for the non-clerical group, a 
fact that becomes evident when the ‘transfers canvassed' number is 
compared with the ‘transfers accepted' number. In 1959, approximately 
one out of three transfers offered was accepted by the clerical groups, 
whereas only one in five, also an approximate proportion, was accepted 
by the non-clerical group. Similarly, in 1960, while approximately one 
out of two transfers offered was taken up by the clerical group, only 
approximately one in five was accepted by the non-clerical group. 


This fairly intensive activity on the part of employment 
offices may, to some extent, account for the differences found among the 
employees with respect to intra-regional and inter-regional mobility. As 
different employment offices are responsible for different geographical 
areas, an extremely efficient co-operation of various employment offices 


13/ Although this report does suggest some lack of co-ordination between 
employment offices in different regions, it should be noted that very 
strong channels of inter-regional communication have existed for some 
time subsequent to the period when employment offices were admin- 
istered by Headquarters. For example, Atlantic (Maritimes) Region 
brakemen have transferred for part of the year to the Great Lakes 
Region. 
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throughout the system would be essential to promote inter-regional mobil- 
ity as effectively as is accomplished within each region by the single 
employment office. While it is not certain that the large differences in 
mobility are due to the different intensity of effort on intra- and inter- 
regional levels, this factor may well be a contributing difficulty to 
successfully accomplish transfers on an intra-regional basis. The 
examination of the four establishments, in all of which major retrench- 
ments took place, would appear to indicate that, up to the end of the 
study period, intra-regional mobility has provided enough opportunities 

to prevent serious dislocation. 
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APPENDIX TO CHAPTER 6 


An Outline of Seniority Provisions 


Canadian Brotherhood of Railway Transport and General Workers 


Seniority for employees represented by this organization was department- 
alized with, generally speaking, two basic groups on each division, i.e., 
Clerical and non-clerical. There were additional groupings, however, 
varying as follows: 


\ 


Operation Department 


In addition to the basic clerical and non-clerical groups, wharf and 
grain elevator employees in Halifax had separate seniority lists. 


Motive Power and Car Equipment 


In this department, clerical forces were divided into two groups: 
the staffs of the General Superintendent and Superintendent of Shops 
(including Moncton Shop) in one group, and all other clerical forces 
in another groupe Seniority groupings for all other employees were 
as follows: 


a) 


b) 


one list for Moncton 


rest of the regions; one list on each division for Motive Power 
employees and one list on each division for Car Equipment 
employees. 


Stores Department 


In the Stores Department there was no distinction between clerical 
and non-clerical forces, but three general seniority lists: 


0) 


2) 


3) 


Sleeping, Dining and Parlour 


the staff in the general stores at Moncton including stationery 
stores but excluding the office staff of the General Storekeeper 
which is non-schedule 


the scrap reclamation and rail yard employees except clerks 


all other employees. 
& 


The following seniority groups did not include road service 
employees: 


1) 
2) 


clerical staff under Superintendent, Halifax 


all other employees under Superintendent, Halifax. 


Traffic Department 


This department has two separate groupings: 


1) 


2) 


office staff of Passenger Traffic Department, Moncton, except 
as in (&) above 


office staff of General Mail and Baggage Agent, Moncton. 
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In addition, there was one seniority list for each of the following 
departments: 


- Purchasing Department 
- Freight Claims Department, Moncton 


Office of Staff Recorder, Moncton 


Mail room employees, Elevatormen, General Office Building and 
Janitor, Medical Clinic and Atlantic Building, Moncton, as 
one group. 


Shop Crafts (Division No. 4, Railway Employees' Department, AFL-CIO) 


Seniority, with respect to employees working in shops, is based on ‘point 
and craft'. This means that each craft at each location has a separate 
seniority roster. Similarly, helpers in each particular craft at each 
location have a separate seniority list. There is no interchangeability 
of seniority rights between craftsmen and helpers, crafts or locations. 
However, when an employee is transferred with his work to another loca- 
tion he takes his seniority rights with him. 


At the Moncton Shops there are nine crafts and eighteen seniority groups. 
Similarly at other locations in the Maritimes there are two seniority 
groups for each craft at each location. 


Order of Railroad Telegraphers 


For those employees who are represented by the Order of Railroad 
Telegraphers seniority is based on ‘Promotion Districts'. In the 
Maritimes there are four such districts, three of which are determined by 
provincial boundaries with a separate district for the Campbellton 
Division in New Brunswick. On each district there are four separate 
seniority groups: 


1) Train Dispatchers and Controllers 

2) Traffic Supervisors 

3) Train Movement Directors and Assistants 
4) Agents and Operators. 


An employee starting in group 4 will establish rights in higher groups as 
he is promoted while retaining all rights in lower groupse Thus a train 
dispatcher, for instance, may have seniority rights in all four groups. 
An employee whose position is abolished or who is displaced may 'bump' a 
junior employee in his seniority group on his district or the junior 
employee in any other group in which he holds seniority on the division. 
He may also choose to protect spare work on his division but once he has 
elected to 'protect spare work' he must accept the work which is offered. 


Maintenance of Way 


There are two seniority groupings per division for maintenance of way 


employees; one seniority group consists of bridge and building forces and 
the other of track forces. 


However, in addition to these two general groupings, there are six other 
groups of a more specialized nature. Thus, steel bridge workers, 
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equipment employees, masonry repair gangs! ard diving gangs have a sep- 
arate seniority grouping on a regional basis. Employees in welding gangs 
may hold seniority on two or three divisions and cooks and cookees are 
divided into six divisional groups with an additional group in regional 
track maintenance. 


Those employees who originally belonged to the two general groupings 
retain their seniority upon transfer to specialized groups; but if an 
employee is hired for a special group he establishes seniority in this 
specific group only. 


Operating Employees 


Brotherhood of Railroad Trainmen 


Railway employees generally referred to as trainmen are divided into two 
seniority groupings: conductors as one group and all other employees, 
iee., yardmasters, brakemen, etc., in a second group. There are ten 
promotion seniority districts for each group for a total of twenty 
groupings. 


Brotherhood of Locomotive Engineers and Brotherhood 
of Locomotive Firemen and Engineers 


There are six seniority districts for engineers and six seniority ter- 
ritories for firemen. When a fireman is promoted to the position of 
engineer he establishes seniority rights as an engineer but also retains 
his seniority rights as a fireman. 
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APPENDIX I 


Technological Change and Grievance Bargaining 


Within the scope of the project, an experiment was carried out 
to determine whether some insight could be gained into the impact of 
technological change on labour relations. The pioneering studies in this 
problem aréa, which were defined as the reaction of labour unions - as 
institutional entities - to technological change, attempt to survey the 
problem on a qualitative basis. These articles seek to indicate those 
areas of collective bargaining which gain or lose importance in the eyes 
of unions when rapid technological changes take place. While many useful 
generalizations may be formulated in such terms, lack of quantitative 
data reduces their precisions 


The .approach used in this study still involves considerable 
elements of subjective judgment and is based on the fact that any changes 
in labour-management relationships must be accomplished either through 
the periodic collective bargaining sessions or through grievance proced- 
ures. It was hoped that, by examination of changes in collective agree- 
ments and grievances over time, the nature and timing of union reactions 
to technological changes introduced during the period would emerge. 


In the railroad industry, collective agreements are changed 
continuously, and many details of a local nature are often set down in 
the form of a 'memorandum of agreement'. These practices make an examina- 
tion of the timing and content of changes in agreements extremely diff- 
icult if not impossible. 


With regard to the number and content of grievances, it must be 
recognized that many other factors affect them in addition to technolo- 
gical change. It appears to be recognized by both management and labour 
that personal factors play a prominent role as determinants. While there 
are no doubt limitations to the conclusions that may be drawn from this 
type of analysis, the opposite view, that is, that technological change 
has no effect on the number and substance of grievances, is untenable. 
The usefulness of a quantitative analysis of grievances hinges on whether 
it provides any additional insights into the problem rather than on the 
completeness of the analytical results. 


Since the study was to be exploratory, it was decided that all 
grievances settled below the 'superintendent's' level would be 
disregarded. This seemed logical because any grievance which concerns 
itself with the principle of some importance to the union is carried up 
to at least the superintendent's level if a settlement favourable to the. 
union is not achieved at a lower level er On the other hand, many griev- 
ances concerning local conditions - which are individual problems settled 
at local levels of communication - were excluded. This greatly sim- 
plified the analysis. 


i/ Impact _of Automation: A Collection of Twenty Articles about 
Technological Change from the Monthly Labour Review, Bulletin 1287, 
United States Department of Labor, Part II, page 47. 

2/ It must be recognized, however, that a number of unions are involved 
and that they exhibit different practices in their treatment of griev- 
ances. We therefore cannot argue that all disputes reaching the 
Superintendent's level are necessarily of major importance. 
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Another restriction of the study was to confine it to a single 
division within the Maritime area or to some other similar small adminis- 
trative unit. This restriction of scope was necessary because of the 
sheer bulk of the information which had to be analyzed. This opens up 
some critical questions about the representativeness of the administra- 
tive area chosen in relation to the entire system or economy. 


To substantiate, in part, the analytical conclusions of the 
inquiry, an administrative area-similar to the one under detailed review 
was also examined. It was found that this second area showed no signif- 
icant variations from the one examined in detail. Since the second area 
had to be examined fairly superficially, it cannot be said with certainty 
that the two areas are identical in their responses to technological 
change. It can, however, be stated that no significant differences were 
found. 


First of all, an examination of the timing of the major changes 
in technology in the Maritime area was carried out. This was then com- 
pared with the timing of the more significant contract changes during the 
period. Because of the complex characteristics peculiar to railway 
agreements, this analysis did not yield results of great importance. 
Railway agreements typically consist of incorporating into the final 
agreement various 'memos of understanding’ and amendments to the agree- 
ment that have been reached during the life of the contract, but these 
memos and amendments are not always spelled out in specific terms. 


Many of these "memos of agreement' and local work rules do not 
exist in writing and, for practical purposes, cannot be traced. Yet 
changes in technology do seem to have repercussions in the agreements. 
When, for example, three yard offices were mechanized in August 1959, job 
reclassifications, with all the attendant work rules and jurisdictional 
limits, were renegotiated. Following the lengthening of sections and the 
introduction of different techniques in track maintenance, the union 
negotiated a training course for section foremen in July 1959. With the 
impending reorganization - which will eventually result in an integrated 
transportation system - a 'memorandum of understanding'.was reached in 
February 1961 between the CNR and the Canadian Brotherhood of Raise: 
Transport and General Workers concerning changes in seniority rules,3/ 
certain pay rates, and occupational classifications. The parties also 
agreed to continue negotiations on other points which may occur in the 
process of consolidating a number of separate collective agreements. 


Apart, however, from these instances, the attempt to trace 
changes in labour relations via an examination of changes in collective 
agreements in the railroad industry proved rather unsuccessful. 


However, our attempt to analyze the grievances of the operating 
employees in one division (plus the employees engaged in the maintenance 
of motive power and car equipment) proved more feasible. It was found 
(see Table 27) that during the decade 1950 to 1960 there were 621 
individual grievances lodged with the company which were not settled 
below the superintendent's level ("superintendent ' meaning either the 
divisional superintendent or the superintendent of motive power and car 
equipment). Their timing over the decade appears to have a cyclical 
pattern as shownin Table 27. However, it is to be noted that, at the 


3/ The agreement with CB of RT and GW, for instance, has resulted in a 
reduction of seniority groupings for employees represented by this 
organization from 44 to 6. 


96 


low points of the cyclical pattern, the grievances almost doubled from 

26 in 1950 to 43 in 1955, while, at the peaks, there was an insignificant 
increase only, from 74 in 1953 to 78 in 1958. At least two factors 
besides personalities and technological changes have a strong influence 
on the number of grievances in any one time period. These are the general 
level of economic activity and the timing of the periodic contract 
“negotiations. 


The period under review is too short to reach any definite 
conclusions as to the relative importance of these factors, but it seems 
that depressed conditions in the entire economy tend to lower the number 
of grievances. On the other hand, there seems to be a tendency for the 
number of! grievances to rise just prior to negotiation of a new contract. 
The first point\may be substantiated by the 26 grievances in 1950, the 
lower number of grievances in 1954 and 1955 relative to 1953, and the 
relatively low numbers of grievances in 1959 and 1960. The second point 
holds true for the whole period, with the notable exception of 1954 to 
1955 and 1958 to 1959 where, instead of increases in the number of griev- 
ances, decreases occurred. However, in both of these instances, the 
economy was emerging from a recession, and this additional factor may 
have altered the pattern. 


Looking now at the grievance patterns for individual unions, it 
is interesting to see that in many cases there is a definite 'bunching' 
of grievances around various points in time. Such is the case with the 
engineers and firemen from the end of 1956 to the last part of 1959, no 
doubt reflecting the prominence of the diesel-firemen issue which was 
eventually settled in April 1958. Another occurrence among the Order of 
Railroad Telegraphers' grievances in 1959 and early 1960, seems to be a 
symptom of the integration of transportation services which will probably 
affect the ORT membership and the union itself adversely. 


It is interesting to compare the time distribution of griev- 
ances lodged by the carmen with those of the electrical workers. While 
the electrical workers launched a relatively large number of grievances 
in the period 1952 to 1954, the carmen seem to have a concentration of 
grievances in the period 1958 to 1960. The latter situation reflects the 
concern of the carmen with the reduced traffic volume and the use of 
improved materials in motive power and car equipment, both of which have 
brought about a fairly serious reduction in job opportunities. The elec- 
trical workers, on the other hand, seem to have gained their place among 
the maintenance crafts by the end of 1954. This process is reflected in 
the "bunching" of grievances in the period 1952 to 1954. After this date 
their position may be assumed to have become relatively secure. The 
machinists, whose work opportunities have diminished with dieselization, 
and the boilermakers, who have encountered a similar situation to a 
greater degree, seem to have fought, at one time, to preserve their jobs, 
after which there was a major decline in the number of grievances lodged. 
For the machinists, this period was from 1952 to the end of 1957, and for 
the boilermakers, from 1951 to June 1954. The sheet-metal workers seem 
to have periodic bursts of grievance activity rather than one single 
period of concentration, and these have occurred in 1954 and again in 
1960. 


The trend in number of grievances is, of course, merely a very 
crude indication of when occupations and crafts were affected by tech- 
nological changes in the industry. Nonetheless, it would seem that at 
least some tentative indications with regard to the impact and timing of 
technological change may be demonstrated by the time-distribution of 
grievances. While the pattern may differ from one union to another, e€.G-e, 
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the difference in pattern between the sheet-metal workers and the boiler- 
makers, the important differences show up where the trades are classified 
according to their changing employment opportunities in the industry.4 


This presentation of numbers of grievances has been supplement- 
ed by a breakdown of their content (see Table 28). The total number of 
grievances analyzed in this Table is shown as 682, which is 61 more than 
shown in Table 27. The reason for this is that in the previous Table 
multiple grievances (e.g., three pay claims lodged at the same time) have 
been counted as one grievance, whereas in this Table, all are counted. 
The substance of each grievance has been classified into one of eight 
categories. These are as follows: 


1) Grievance over pay claims, work rules, or other similar 
formal provision of the agreement. 


2) The same as 1) above, except that the job security of 
the craft or the individual is involved. An example of 
this type of grievance is when a machinist puts in a claim 
for pay because his job was taken by some other craft which 
performed work previously reserved for machinists. 


3) Grievance over contracting-out works jurisdictional disputes. 
This type of grievance is related to a complaint about work 
being performed by outside contractors or work being performed 
by CNR employees other than the craft specified in the 
collective agreement. 


4) Grievances over seniority rights is bumping, promotion, 
transfer, etc. 


5) Grievances over unfair supervision, unsatisfactory working 
conditions, or unacceptable pay practices. 


6) Grievances dealing with labour-management communications, 
@egey no notice or late notice of layoffs, incorrect 
bulletins, and similar practices. 


7) Disciplinary cases. 


8) ‘Suggestions and recommendations’. This is a category which 
contains employee complaints which have not been submitted as 
formal grievances. While not too frequent, they were numerous 
enough to be taken into account. It may be assumed that in 
most cases, had this form of protest not been available, ,a 
formal grievance would have been made on the basis of one or 
another of the contract provisions. 


The left margin of Table 28 is ordered according to the union 
submitting the grievance and the period in which it did so. There are 
three periods which were set up for analytical purposes: 1) from 1950 
to 1953 inclusive; 2) from 1954 to 1957 inclusive; and 3) from 1958 to 
1960 inclusive. 


4/ The electrical workers provide an example of tradesmen affected 
favourably; workers associated with the Canadian Brotherhood of 
Railway Transport and General Workers experienced, on the whole, 
roughly stable employment opportunities; while sheet-metal workers, 
boilermakers, machinists, and (most recently) the Order of Railroad 
Telegraphers have encountered declining opportunities. 
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It should be noted that over the period 1950 to 1960 Type No. 
III grievances (i.e., those concerning contracting-out and jurisdictional 
disputes) occurred most frequently. The next most frequent type of 
grievance was Type No. II (i.e., grievances concerning job security 
raised by some complaint about violation of a formal provision of the 
contract). Complaints about ‘unfair supervision and inadequate working 
conditions' seem to have occurred relatively infrequently. 


If these totals are broken down by the three different time 
periods, it is interesting to see the types of grievances which have 
diminished or increased in relative importance through the years. Type 
No. I, concerning ‘pure pay or a rule complaint', has declined from 53 
in period 1) to 37 in period 2), and to 33 in period 3), while ‘unfair 
Supervision or inadequate working conditions' have increased from 20 to 
30 from periods 1) to 2) and to 41 in period 3). Types II and III, 
both explicitly dealing with job security, rose from 98 in period 1) to 
111 in period 3). Complaints of Type IV (seniority provisions) have 
declined from 34 in period 1) to 28 in period 2) to 23 in period Sy 


The eighth category (requests and suggestions) increased from 
10 to 12 between periods 1) and 2) and then declined to 8 in period 3). 


It would appear, therefore, that the emphasis has shifted to 
grievances of the types involving job security on the one hand, and to 
complaints about unfair supervision and inadequate working conditions, 
on the other. This most likely reflects in a large measure the impact 
of technological changes on morale, job satisfaction and the changing 
focus of union interest. One may say with some justification that the 
interests of the union appear to have shifted from the relatively short- 
term union and job security issues to the relatively long-term issues of 
employment maintenance and union survival. 


If the grievances are broken down by originating unions as well 
as by the three analytical periods, some interesting observations can be 
made. In the case of the Order of Railroad Telegraphers, it will be 
noted that in periods No. 2) and No. 3) there were no grievances about 
contracting-out work or jurisdictional disputes, both of which affect job 
security, but disputes as to 'pay and rules involving -job security' 
showed a small increase. In the case of engineers and firemen, it will 
be noted that pay and rule disputes involving job security, and the 
complaints about working conditions, have risen substantially, the former 
from eight in periods 1) and 2) combined to 16 in period 3), the latter 
from one in periods 1) and 2) combined to 20 in the third period. © 


It is of interest to note that the highest proportion of com- 
plaints originating with the electrical workers deal with the job 
security issues. Seventy-five per cent of such grievances fell into 
categories No. 2) and No. 3). This seemingly invalidates the hypothesis 
that declining job opportunities bring about an increase in this type of 
grievance. However, it must be remembered firstly, that the number of 
electrical workers has increased considerably over this period, and, 
secondly, that we do not distinguish in this breakdown between the 
‘aggressive' type and 'defensive' type of jurisdictional disputes; that 
is to say, those which complain about an encroachment on a particular 
craft area, and those which lay claim to areas which had hitherto 
belonged to another craft. No doubt the electrical workers have been 
involved in jurisdictional disputes in the course of extending the limits 
of their jurisdiction. 


In the case of carmen and boilermakers, crafts for which job 
Opportunities have lately been reduced, it is interesting to see that 
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in both cases the disputes about pay and rules have decreased, while 
those about job security have increased considerably. In the case of 
carmen, the increase in numbers is evidenced throughout all three periods, 
while in the case of boilermakers the increase occurs from period 1) to 
period 2). No grievances were lodged in the third period, because by 
that time there were relatively few boilermakers left in the employment 
of the CNR. The machinists presented an interesting pattern in that all 
types of grievances have decreased considerably from period 1) to 

period 3). 


In conclusion it must be re-emphasized that this part of the 
study was experimental in character. More work is needed in different 
industries and different institutional frameworks before the effective- 
ness of the approach is fully evaluated and the limits of its usefulness 
determined. Two tentative conclusions are suggested by the data from 
this study: first, that the effects of technological changes show up 
fairly promptly in adversely affected occupations in the form of a higher 
frequency of grievances; and, secondly, that once the handwriting on the 
wall has been perceived the content of grievances involving adversely 

\ affected occupations tends to shift from short-term to long-term issues. 
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APPENDIX II 


The Reporting Divisions 


Reporting Division 'General' 
Seasonality of employment slowly but steadily decreased until 


1951. Thereafter the seasonal influence on employment became more pro- 
nounced until 1956, when seasonal fluctuations in employment were roughly 
20 per cent higher than in 1948. Since that date, the seasonality of 
employment has slowly decreased and in 1959 and 1960 the seasonality 
effect was of the same magnitude as in 1949. In that year, however, it 
was about 6 per cent greater than the all-time low which occurred in 1951. 


Reporting Division ‘Maintenance of Ways and Structures' 
Seasonality of employment had declined from 1948 to 1952, the 


latter being a year during which the least change of seasonal employment 
pattern occurred in the twelve-year period under review. During 1953, 

the index of seasonality rose and it did so again in 1954 and 1955, after 
which it declined in 1956 and 1957. Subsequent to 1957, employment tended 
to become more seasonal each successive year including the last year, 
1960, at which time it proved to be about 10 per cent less seasonal than 
in 1948 but about 18 per cent more seasonal than in the year of least 
seasonality, 1952. 


Reporting Division ‘Maintenance of Equipment' 
By and large this time series displays a similar pattern to the 


previous two in the early part of the period under review. Seasonality 
of employment declined to an all-time low until 1952,after which it rose 
again reaching a high in 1956 and 1957, which was approximately double 
that of 1948 and 262 per cent of the all-time low in 1951. After 1957 
the seasonality of employment declined steadily and sharply and, in 1960, 
proved to be somewhat lower than in 1948, when it was about 20 per cent 
higher than the all-time low in 1951 and only about 46 per cent of the 
high seasonality displayed in 1956 and 1957. 


Reporting Division ‘Transportation Non-Train' 
A reduction of seasonality of employment is evident from 1948 


to 1952, the latter being the year of lowest seasonality in the twelve- 
year period. During this year the index of seasonality was only approxi- 
mately 47 per cent of that in 1948. From 1952 to 1959 the series displays 
increasing seasonality, rising to the highest degree of seasonality in 
1959, which was roughly two and a half times as large as in 1952, the 

year that displayed the lowest degree of seasonality of employment. From 
1959 to 1960 there was a very slight decline in the index of seasonality, 
a decline so slight that 1960 remained still the year with the second 
highest degree of seasonality of employment during the entire period. 


Reporting Division ‘Transportation Train' 
Here, also,seasonality of employment similar to the reporting 


division discussed previously, has increased throughout most of the 
twelve-year period. From 1948 it declined till 1950, after which rising 
year after year reached a high degree of seasonality in 1960, that was 
approximately twice as high as in 1948. Seasonality in 1960 was about 
two and a half times as great as in the lowest year, 1950. 


Total Employment Including ‘Other Operations' 
The pattern of changing seasonality of employment including 


‘Other Operations' follows the main trends displayed by the five other 
reporting divisions. Seasonality of employment declined from 1948 to 
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an all-time low in 1952, that was about 30 per cent below 1948. After 
1953, a steady and gradual increase in seasonality of employment is 
evident; by 1959 to 1960 it was about 34 per cent higher than the all- 
time low in 1952, but somewhat lower than in 1948. 


Total Employment Excluding ‘Other Operations' 


The degree of seasonality displayed by this time series 
decreases from 1948 to 1949, rises again in 1950, after which it declines 
till 1956, the year which displays the smallest degree of seasonality. 
Seasonality in 1956 appears to be about 26 per cent less than in 1948 or 
1950. From 1957 on, the degree of seasonality increased and in 1960 was 
about 14 per cent higher than the 1956 low. Even though the degree of 
seasonality rose in the last few years, in 1960 it was still well below 
1948, 1949 and 1950. 


The large irregular factor in technical terms is accounted for 
by the fact that large variations exist from year to year in the intra- 
year employment patterns. It was found, for example, that with respect 
to each of the reporting divisions during the fourteen-year period under 
review (1947-60), there was no consistency as to the time of year when 
the highest and lowest points of employment occurred. In the reporting 
division 'General', the highest level of employment occurred twice in 
January, twice in February, once in March, eight times in August, and 
once in September, while the lowest level of employment was evident twice 
in January, once in February, once in March, seven times in November and 
three times in December. 


In the reporting division, 'Maintenance of Ways and Structures’, 
the highest levels of employment occurred once in January, four times in 
February, four times in March, twice in August, once in September, twice 
in October, and the lowest level of employment fell within January once, 
within March twice, within April eight times, within May once, and within 
December once. 


In the "Maintenance of Equipment" division, the highest levels 
of employment were found to exist four times in January, twice in 
February, twice in March, once in April, twice in June, twice in November 
and once in December. The lowest levels were evident twice in January, 
twice in July, twice in August, once in September, twice in October, 
twice in November and four times in December. 


In the reporting division, 'Transportation Non-Train', the 
highest levels of employment were found twice in January, twice in 
February, three times in April, twice in August, once in September, once 
in November and three times in December, and the lowest levels were found 
four times in January, once in February, three times in May, twice in 
June, once in July, once in November and once in December. 


The highest levels of employment in the ‘Transportation Train' 
reporting division were found once in January, four times in February, 
four times in March, four times in April, and once in November, while the 
lowest levels of employment were twice in January, twice in May, four 
times in June, once in July, once in August, twice in November and twice 
in December. 


No doubt this type of variability takes such intra-year varia- 
tions out of the seasonal category and they must be classified as random 
or irregular variations. The only substantive explanation that can be 
advanced to account for it may be that various seasonal manpower require- 
ments were postponed for various lengths of time due to other consider- 
ations and perhaps as a consequence of the relatively more irregular 
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investment pattern. Why investment patterns should be relatively more 
irregular have, of course, been discussed in general terms quite exten- 
Sively, but no doubt in the railway industry, where the various large- 
scale technological changes have taken place in the last decade, long- 
range planning and short-term expediency may have rendered investment 
decisions even more irregular than their basic nature would dictate. It 
is a well-known fact, of course, that in the railroad industry several 
types of work are more easily postponable than the usual types of work 
in industry. 
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